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32     Sunspofs  . . ,  What  Do  They  Mean? 

—  your  guess  is  as  good  as  mine.  .......  G3WDJ 

36     More  on  |a miner  Nabbing 

—  hints  on  equipment  and  strategy       WB#CMC 

38     Cheapy  Scanner  for  the  Memorizer 

—  is  $5  cheap  enough  for  you?  WA20RU 
40     Back  to  School 

—we  can  stiii  learn  a  thing  or  two  about  basic 
electricity  .............    W6HDM 


46     Moving  Display  ASCII  Readout 

—works  with  UARTs.  keyboards,  and 
micros, . . 

54     Lab-Quality  Hi  I  Supply 

—  part  II 

58     A  Better  Car  Regulator 

—  improv/ed  reliabitity 


WOVL 


MGCIelbn 


Gelsinger 


62     Test  Gear  Bargain  from  Heath 

—  a  multi-purpose  RCL  bridge 


StaH 


64     Semiconductor  Test  Gadget 

—use  with  your  scope . .  Tfuesdale 

66     Shoes  and  Socks  for  the  tC*502 

—when  your  vacation  ends,  you'll  appreciate 
ihts  ampiifier/PS  combo. .  .^  , .  . .  N4QH 

68     Hams  on  the  Trail  of  UFOs 

—the  Army's  ^'nying  saucer'*  movie . . .  did  yoti 
see  it?,  , , . . ,  „  „, , ,  ,    KCNQN 

70     Hi-Fi  CW  for  the  TS-820 

—  the  SSB  filter  copes  with  numbing  noise 


ri-t         ^      *      *      ri-      *       ii       *      iL      A:      ii      * 


..■.„.■  n. . t.  KjHBr 


72     Going  2m  All-Mode  with  Yaesu's 
FT-225RD 

—  not  lust  anoLber  pretty  face. .........  WtOjF 


73     The  PL-259  Connection 

—  reducing  adapters  need  not  try  your  patience 

AC5P 

76  fr3    A  Micro-Controlled  Ham  Station 


M 


80  n 


M 


-TKS-60  does  it, 

CW  and  the  TRS-80 

—  send  Morst'  with  a  Level  I. 


W4UCHf2 


WB7TUG 


88     A  Solid-state  RTTY  Keyboard 

—  with  auto-shift  


K2BLA 


92     SWling?  Try  This  Souped-Up  SSR-1 

—digital  readoiit  and  more  for  Drake's  f rue 
receiver  G3WDI 

96     Off  to  MARS  with  the  SI 

—  mod  *s  also  useful  for  oddball  repeater 
spltts ICMDS 

98     Field-Strength  Fever 

—  thi&  simple  meter  eases  antenna  tuning 
W&OOS 


100     CBtolO 

—part  XXIV:  Penney  i  SSB  r^ 


WA4UUV 


104      Build  an  Audio  VOM 

—and  keep  your  eyes  where  they  belong 


AC5F 


106     Sound-Sensitive  CW  Sender 

—for  hands-free  Morse 


W2GZ 


108     A  Tightwad's  FSK  Demodulator 

—using  the  567  PLL WASWPQ 

115     Measure  Frequency  on  your  DVM 

—  this  3'Chip  circuit  works  to  10  kHz W3HB 


0  4 
1 

0 

7 
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Never  Say  Die  — 4,  Looking  West— 10,  RTTY  Loop— 12,  Contests=14,  Leaky  Lines— 16, 
Letters— 20,  Awards— 22,  DX— 24,  Microcomputer  Interfacing- 26,  New  Products— 28, 
Dealer  Directory- 86,  Social  Events- 116,  Ham  Help- 122,  123,  133,  OSCAR  Orbits- 
123,  Corrections -132,  Review- 162,  FCC  — 170,  Propagation- 193 


'Shamti  wHh  met^wtoPif  iounch  lone  pad 


The  TE-Mr  O  S-2  . ,  ^  tfie  worlds  first  synthesized  220 
MHz  hand  held  transceiver*  With  an  S-2  in  your  car  or  pocket  you 
can  use  any  220  MHz  repealer  in  the  United  States.  It  offers  all  of 
the  advanced  engineering,  premium  quality  components  and 
exciting  features  of  the  S- 1 ,  It  is  completely  synthesized,  offering 
1000  channels  in  an  extremely  lightweight  but  nagged  case. 
If  you're  not  on  220  it's  about  time  you  try  it  and  this  is  the  perfect 
way  to  get  started.  With  the  addition  of  a  matching  Tempo  solid 
state  amplifier  you  can  use  your  5-2  as  a  powerful  mobile  or  base 
station  as  well.  It's  all  you  really  need.  And  if  you  already  have  a 
220  MHz  rigt  the  S2  will  add  versatility  you  never  dreamed  pos- 
sible. 

AJso  . . .  the  price  is  right.  The  ni-cad  battery  pacK  charger,  and 
telescoping  whip  antenna  are  included.  Although  not  a  neces- 
sary option,  the  touch  tone  pad  shown  m  the  illustration  adds 
greatly  to  its  convenience  at  a  low  price. 

The  time  fms  never  been  better  to  expand  your  horizons , . ,  there 
has  never  been  a  better  little  rig  for  220  than  the  S2. 

Price..,$349.00 
With  touch  tone  pad...^399.00 


By  now  most  of  you  Tiave  heard  the  same 
words  of  praise  on  the  air  that  we 
(sratefuUv)  receive  over  and  over.  The  quality 
that  is  built  into  the  S-1  has  been  attested  to 
by  the  outstanding  performance  and 
dependability  of  the  thousands  of  units  in  daily 
use.  Its  simple  to  operate  and  the  high  level  of 
innovative  engineering  that  brought  forth  the 
Amateur  world's  first  hand  held  synthesized 
radio  also  designed  into  this  compact  beauty 
exciting  performance  and  features  at  a  very 
affordable  price.  A  price  that  also  includes  a 
ni-cad  battery  pack,  charger,  and  a  telescoping 
whip  antenna.  The  optional  touchtone  pad 
shown  in  the  illustration  adds  greatly  to  its 
conveneince.  In  addition  we  offer  superior 
quality  30  and  80  watt  solid  state  matching 
power  amplifiers  that  give  the  S-1  the 
flexibility  of  operating  as  a  portable,  mobile,  or 
base  station  rig. 

Remember...the  Tempo  &1  is  the  original  and 
proven  800  channel  synthesized  hand  held 
transceiver*  Don't  be  fooled  by  substitutes. 

SPECIFICATIONS 


The  Tempo  line  also  features  a  fine  line  of  extremely  compact  UHF 
and  VHf  pocket  feceivers.  They're  low  priced,  ctependatole.  and 
available  with  CTCSS  and  2-tone  decoders.  The  Tempo  FMT-2  & 
FMT-42  (UHF)  provide  exceUent  mobile  communication  and 
features  a  remote  control  head  for  hide-away  mounting. 
The  Tempo  FMH-42  (UHF)  and  the  WEtVFMH-12  and  FMH-15  (VHF) 
micro  hand  held  transceivers  provide  6  channel  capability,  dependa- 
bility plus  many  worthwhile  features  at  a  low  price  FCC  type 
accepted  models  also  available 

Please  calf  or  write  for  complete  information.  AJso  available  frorn 
Tempo  dealers  throughout  the  U.S.  and  abroad. 


Frequency  Coverage  144  lo  148  MHz 
Channel  Spacirig.   Receive  every  5  kHz 

Iransinit  Simp  rex  or 

3^600  kHz 
Power  Requirements;  9  6  VDC 
Curren!  Dram;         17  ma-standby 

500  ma-tfansmii 
Batteries:  S  ceH  m-cad  pack 

included 
Antenna  Impedance   SO  ohms 


D I  mens  (pas 


TQU  FREE  ORQEEt  NUMIER:  |BOQ)  42t^631 
for  4ll  f tales  except  CaNfornia 
Cat  if  residents  please  call  collect  on  our  regular  numliers, 


RF  Output: 
Sensitrvity: 

Price...  s^mm 

Wim  louch  tone  pad     S38^!00 


40  mm  X  62  mm  » 

165  mm  (t  6"  ^t  2.E' 

n  BSl 

Better  than  1  5  watts    amplifier  (SS0j.$149 

&e!ter  than  5 

microvolts 


SUPPLIED  ACCESSORrES 
Telescoping  whip  anterina.  ni^oad 
battery  pack,  charger 

OPTTONAL  ACCESSOREE5 

Touch  tone  pad  (not  installed):  $39* 
Tone  burst  genefator:  $29  95 
•  CTCSS  sub-audible  tone  control: 
S29.95  •  Rubber  flex  antenna:  SB* 
Leather  holster  Si 6  *  Cigarette 
lighter  plug  rriobile  charging  unit: 
S6  •  Matching  30  watt  output  13.S 
VDC  power  amplifier  (830]   $89  • 
Matching  BO  watt  output  powe^ 


*^M3 


11240  W.  Olympic  8lvd..  Los  Angeles. 
931   M.  Euclid.  Anaheim,  Calif.  92a0l 
Butler.  Missouri  64730 


CaliL  90054  213/477-6701 
714/772-9200 
616/679-3127 


KmMS 

firias  trib§Kt  to  duaif  ntficHit  n«lici. 


WILSON'S  NEWEST  TOWER 

77  ft.  Freestanding  ST-77B 


ST-77D  SFECIRCATION8 

•  Full  Height .77' 

(30'  with  Basal 

•  Min,  Height ..<...  24' 

•  Weight 70€  lbs, 

•  Winch. .,..,...,  1 500  lbs. 

•  Cable 6400  lbs. 

•  Tubing  Size: 

3V4" 095 

8"  134 

•  Conforms  to  ASTM  specifications 


16' 


■sa'op 


W 


4jrii» 


ir 


C'-O.Ql 


RXED  BASE 

The  ra-77V  will  pfOvide  an  ©co- 
nofntcal  metfiod  of  mo*mttng  the 
towor.  H  will  support  Khe  towof  in  a 
cofnpletely  freestanding  verrtcal 
potion,  while  also  having  the 
capabpllties  of  lilting  the  tower  over 
to  provide  an  easy  access  to  the 
antenna.  The  votot  mounts  at  the 
top  of  Ifie  tower  in  the  con  ventiooal 
nmanner^  and  will  not  rotate  the 
compi^te  tqwef=  Shown  at  fight  is 
FB-61B,  th«  FB-77B  is  similar,  ex- 
cepi  larger. 

.  * . .  2S0  km^  • « •  >  v2S9r W 


20* 


1 


MUST  BE  USED  WITH  EITHEil 
FB'77B  Of  Rfr77B 

FoiMdMfon  (2%  fdi  af  eoncrvMl 


8T-77B  FEATURES 

•  Our  largest  and  taltest  free- 
standing tower 

•  Hot  dipped  galvanized  tubing 

•  Special  high  strength  cartx>n 
steel  (25%  stronger  than  con- 
ventional pipe  or  tubing) 

•  Wind  loading  at  50  mph: 
68'  high  —  1 8  sq.  ft. 
77'  high  -  12sq.  ft 

•  Can  handre  20  sq  ft.  at  80  mph  at 
73'  when  used  with  one  set  of 
Guys  at  top  of  3!4"  section 

•  10'  Push-up  Mast 


NEW! 


rV^ 


ROTATING  BASE 

The  AB-77B  wae  designed  ior  the 
Amateur  who  wants  the  adidBd 
convenience  of  being  able  to  work 
on  the  rotor  from  the  grourxJ  posi- 
rion.  This  ba^e  will  q\ve  that  ease 
pi  lis  rotate  the  complete  tower  and 
antenna  svsiem  by  the  use  of  a 
heavy  duty  thrusi  bear^r>g  at  the 
twK  of  the  tomm  mounting  pos^ 
jfon,  wtiife  still  being  abh  to  ti*t  the 
towef  over  when  desiring  to  moke 
changes  on  the  antenna  system. 
Shown  St  right  is  the  HBS\  B.  The 
RB-T7B  is  similar  except  larger. 

RB-TTB...  XlOfes....     *44S,i6 


WILSON  SYSTEMS,  INC.  -  4288  So.  Polaris 
Lss  Veg^.  Nawada  89103  -  i702}  739-7401 


FACTORY  DIRECT 
ORDER  BLANK 


OTY 


l*OOEL 


ST  77S 


Fa^77B 


HB77B 


T»X 


m-m 


rr  TiiMdv  Cw*  up  Tc 


RHad  9aH  ^^M  Ovor  fHhtf* 


Rorttkig  Bbsk  wmM-Ovef  Isfllure 


COfl  TaHMnlv  inolv 


ac  ftom  Criitt 


AG4U 


Fhai3l*C<ktedlCBbl« 


TRUCK 


TRUCK 


TRUCK 


UPS 


UPS 


9t9% 


449  95 


%mm 


lam 


2\m 


NOTB 


N^vad* 


stiipcoj),  n 


Toll  Free  Order  Number 

1-aO0-«34«898 

AddSatetta 
U      Chari?etoVt5AO      UttU 


Bwihl4o. 


SigrMlur* 


I^UT  Nm, 


Swn 


AVAiLABLE  MARCH  I  t9B0 
PfKss  mid  spM^fidattofis  stdtfMt  to  change  wtthout  noir^A 


Tilting  the  lower  ovef  as  a 
one-man  task  with  the 
Wilson  bases.  Shown  above 
is  the  RB-eiB -(Rotor  not 
included)   FB  77B  simile. 
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the  ham  business . . .  past,  pres- 
ent, and  projections  for  Ihe 
future. 

The  big  eveni  was  my  discus- 
sion of  three  proposed  new 
modes  of  ham  communications 
for  the  80s  and  a  new  type  of 
ham  gear  construction  which 
would  be  geared  to  the  new 
modes , . .  and  to  working  with 
microprocessors.  The  firms  rep- 
resented signed  non-disclosure 
contracts  which  give  those  sign- 
ers a  six-month  minimum  iead 
over  other  firms  toward  design- 
Con  f/7Tt/e<:f  on  page  163 


Other  toys  which  Chuck  brought 
along  were  a  coupte  of  We  latest 
Sony  stereo  players,  complete 
with  earphones.  The  quality  of 
the  sourrd  is  beyond  belief  and 
these  were  very  popular  while 
skiing,  Here^s  Curt  getttng  an 
earful  of  Scott  Joptin  via  the 
Sony  during  one  of  our  work- 
shop dinners.  This,  by  the  way, 
was  at  the  Copper  Kettle  res- 
taurant and  our  waiter  was 
WB0fOR,  as  in  past  years.  Curt 
is  one  hell  of  a  skier . . ,  and  his 
wife  Marge  does  weii,  too. 


in 

01  - 

i 

I 

I 

H^   ■  — 

^^*i^^^iBt^" ' 

Some  of  our  people  opted  for 

breakfast   on   the  Sidewalk 

despite  the  chilly  temperature. 
Here  we  see  pancakes  being 
poured  . . .  part  of  the  ceiebra- 
tionot  Winterskol  each  January. 
Actually,  it  wasn't  ail  that  cold, 
with  temperatures  into  the  40s 
some  days,  making  skiing  hot 
work.  We  often  find  Aspen 
awash  in  siush  in  January,  but 


» 


here^s  Curt  Childress  W$hANK,  the  president  of  Midwest  Scientific 
industries,  coming  down  the  slope  at  Tiehack  on  Buttermffk  at  42 
mph.  He  is  betng  timed  by  Eric  Wiliiams  W At  HON,  The  radar  speed 
detector  is  the  same  as  the  ones  being  advertised  by  JSM  and  it 
Y^rks  very  well  indeed.  Chuck  Martin  WA7KPS,  the  president  of 
Tufts  Electronics,  had  brought  the  radar  unit  so  we  could  damned 
near  kill  ourselves  trying  for  higher  and  higher  speeds. 


Marshait  on  the  feft,  Sandy  Cote  K7SC  (who  comes  from  my  home 
town,  Littleton,  New  Hampshire,  and  now  lives  in  Tucson),  Jim,  Eric, 
and  Chuck.  Splendid  meal  at  the  Chart  House  restaurant  in  Aspen. 
Note  the  four  HTs  on  the  table . , .  par  for  the  course. 


Despite  rather  substantial  breakfasts,  as  well  as  tanches  and  din- 
ners, i  managed  to  go  home  fighter  than  i  arnved  in  Aspen.  This  was 
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Enjoy  VHF  nnobile  ot  jis  besr. 
Sidebmd.  FM  or  CW,  rhe  ICOM 
IG26QA  does  it  oil.  The  ICOM 
IC-260A  conroins  oil  rhe  features  q 
mobile  operoror  would  wonr  in  o 
compact  2  merer  mobile  package 
wirh  FM.  5SB,  CW  operorion.  Fearures 
cusromers  ash  fof  mosr  induding: 

D  3  memories  builr  in  (quick  occess 
to  your  fovofife  frequencies). 

D  Memory  scon  —  ourom  on  colly 
^ops  on  on  ocrive  frequency 
progrommed  in  rhe  memories, 

D  Progrommoble  bond  scon  —  scan 
the  whole  bond,  or  ony  poition  of 
ir  you  desire  (adjustable  scanning 
speed) 


□  Squelch  on  55B.  the  260A  will 
ouromoricolly  and  silenriy  scon  rhe 
5SD  portion  of  rhe  bond  seeking 
our  rhe  S5D  ocrivity  on  2. 

D  600kc  repeoter  offser  builr  in.  Easy 
repeater  operation  on  rhe  FM 
pofTion  of  the  bond, 

D  Variable  repearer  split  —  with  the 
2  builr  in  VFQs.  it's  possible  ro 
work  the  odd  splits  plus 
occommodore  future  repearer 
bond  plan  changes. 

n  Mulrlmode  operorion  —  USB,  L5D, 
<?*/,  and  FM,  Greor  for  gerring  into 


OSCAR,  plus  enioying  S5D  rag 
chewing  as  well  as  repeater 
operorion  (induding  the  new 
subbond). 


□  With  opriofX3l  1 1 7/1 2V  supply,  the 
260^  makes  a  flexible  funcrionol 
base  for  S5D/05CAfVFM  operorion 

Ihe  RF  amplifier  ond  first  mixer 
drojtrs  iBing  FETs,  and  othef  circuits 
provide  excellent  Cross  Modulorion 
ond  Inrermodularion  diofoaeristics. 
The  IC'26QA  has  excellenr  sensiiiviry 
demonded  especiatly  for  mobile 
operarioa  high  srabiliry,  and  with 
Crysrol  FiJrers  novinq  high  shope 
foaofs,  exceprfonoiseleatvlry. 

The  rrcnsmtrref  us«  a  bolonced 
mixer  in  o  single  conveBion  sysrem, 
Q  bond-pQss  fitrer  and  o  high* 
performonce  low-pass  filter.  This  system 
provides  disrorrion-free  signals  with  a 
minimum  spurious  rodiorion  leveL 


HffVHffUHf  AfyfATEUfl  AND  MARrNECOMWTUNlC^TlON  EQUIPMENT 


ICOM 


[COM  AMERICA,  INCORPORATED 

Sates  Service  Centers  located  at; 

51 1 2  1 1 6th  Avenue  N£  3331  Towcrwood  Dr.,  Surte  307 

Beltevuc,  WA  98004  DaOas.  TX  75234 

Phone  (906)  454-8155  PHonc  (214)  620-27S0 
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ICOM  INFORMATIOH  SERVKI 

2112  1T6m  Ave.,  NL 
Bcilcvue,  WA  98004 


Pleo&e  send  met  D  KI'260A  spedficoffons  sheen  Dfull  color 
ICOM  Produa  Line  Cofolog:  D  Ust  of  Authorized  tCOM 
Deolerst. 
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Ail  stated  specifications  art  subiect  to  change  without  notice  All  JCOm  r ^jds  s»snifkantly  exceed  FCC  rcgulaliom  limiting  spurious  emfss^ons 
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A  fresh  idea! 

Our  new  crop  of  tone  equipment  is  the  freshest  thing  growing 
in  the  encoder /decoder  field  today.  All  tones  are  instantly 
programmable  by  setting  a  dip  switch;  no  counter  is  required. 
Frequency  accuracy  is  an  astonishing  ±  .1  Hz  over  all  temper- 
ature extremes.  Multiple  tone  frequency  operation  is  a  snap 
since  the  dip  switch  may  be  remoted.  Our  SS-32  encode  only 
model  is  programmed  for  all  32  CTCSS  tones  or  all  test  tones^ 
touch-tones  and  burst-tones.       ^^ 
And,  of  course,  there's  no 

need  to  mention  our  .J^HVK^mW.       TS-32 

1  day  delivery  and 
1  year  warranty. 


TS-32  Encoder-Decoder 

•Size:  L25''x2.0''x  .40" 

*  High-pass  tone  filter  included  that  may  be  routed 

•  Meets  ail  new  RS-220-A  specifications 

•  Available  in  all  32  EI  A  standard  CTCSS  tones 

SS-32  Encoder 

•Size:  .9"x  IJ'^x  .40'' 

*  Available  with  either  Group  A  or  Group  B  tones 

Frequencies  Available: 


Group  A 

67.0  XZ 

91.5  ZZ 

118.8  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

162.2  5B 

74.4  WA 

97.4  ZB 

127.3  3 A 

167.9  6Z 

77.0  XB 

100.0  tz 

131.8  3B 

173.8  6A 

79.7  SP 

103.5   lA 

136.5  4Z 

179.9  6B 

82.5  YZ 

107.2  IB 

141.3  4A 

186.2  7Z 

85.4  YA 

110.9  2Z 

146.2  4B 

192.8  7 A 

88.5  YB 

114.8  2A 

151.4  5Z 

203.5  Ml 

*  Frequency  accuracy,  ±  .1  Hz  maximum  -  40°C  to  +  85 ""C 

*  Frequencies  to  250  Hz  available  on  special  order 

*  Continuous  tone 


Group  B 

TEST- TONES: 

600 

1000 

1500 

'          2175 

2805 

TOUCH-TONES: 

697      1209 
770      1336 
852      1477 
941      1633       ' 

BURST-TONES: 
1600    1850    2150   2400 
1650    1900    2200   2450 
1700     1950    2250    2500 
1750    2000    2300    2550 
1800    2100    2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40°C  to  +  85 °C 

•  Tone  length  approximately  300ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Wired  and  tested:  TS-32  $59.95,  SS-32  $29,95 


COMMUMCATJOm  SPECtAUSTS 

426  West  Taft  Avenue^  Orange,  California  92667 
{800)854-0547/  California:  (714)998-3021 
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The  following  are  excerpts  from  unsofidted  letters  and  registration  cards 
received  from  owners  of  the  new  TEN- TEC  OMNI  transceiver. 


it 


V«oJcf  a  Yaesu  to  hu^  iMff  and  am  very  impressed** 

"Myfir^t  QSO  with  OMN!-A  was  LAISV  on  CWand 
second  was  EABSK  on  SSB/* 

"Excellent  rfs,  jus^  as  advertised/* 

'*Very  pleased  with  performance.  QSK feature 
very  slick/' 

"This  Is  my  5th  TEN -TEC  transceiver  in  less  than  2 
years.  I  loved  them  all  and  still  have  3/' 

"Through  the  years  t  have  had  complete  Drake 
and  Collins  stations.  I  tried  a  544  Digital  and  liked 
it  the  best  so  decided  to  purchase  the  546 

OMNt-D  Disital." 

''Vocir  OMNI  is  the  best  rig  I  have  had  in  20  yearn 
oj  haming/' 

**A»  o  owner  ofCoUlns  rig,  your  OMNI-D  is  the  best" 

*'iaiTeady  have  an  OMNIA.  544  and  a  TRiTON  iV. 
You  may  ask  why  I  own  so  many  TEN -TEC  ri^^ 
In  case  there  is  a  great  RF  famine,  I  want  to 
be  ready!" 

**You  guys  really  know  how  to  turn  on  an  old  timer!'* 

**Best  operating  &  most  conveniences  of  any 
transceiver  I've  ever  used/' 

'1  like  CW.  Compared  OMNI  against  IClOt  (rcvr) 
and  OMNt  won  hands  down.  XYL  WD6GSB  really 
enjoys  rig  on  SSB.  Finds  rig  is  very  stable  and 
digitai  readout  accurate:/* 

*'Have  checked  it  out  on  both  modes  from  **top  band" 
(1$0}  ail  the  way  to  29  MHi.  Terrific!!!!" 

"Works  well,  ports  layout  and  design  much  better  for 
any  possibie  servicing  than  other  ham  gear.  The 
Japanese  hybrid  sets  can't  compare  to  TEN-TEC 
for  audio.  Audio  reports  excellent  without  special 
speech  processors,  e£c*«  fo  distort  rhe  signaL" 

"I  have  been  using  the  S-Llne  o^>er  t5  yrs  and 
never  thought  anything  coufd  outperform  it.  t  got  the 
biggest  surprise  and  THRILLED  with  this  OMNt-0 
even  though  /  have  been  a  ham  since  1936/' 


—  WBSUIA 

^N2CC 
-WB5TMD 

-WBOELM 
^  WBOVCA 


-  WA4NFM 

—K41HI 
—K9JJL 


WD4HCS 
-K8ELS 

^W6LZt 


-AC6B 
-  W4DN 


-AG8K 


"This  must  be  the  greatest,  fve  spent  enough  mone^f 
on  final  tubes  to  almost  pay  for  this/* 

**Thls  transceiver  was  recommended  to  me  by  old 
time  hams  (Xtras}  whom  I  have  known  for  40  yrs. 
Has  excellent  break-in/* 

"  "Best  package  job  fve  ever  seen!  First  Hcensed  6AAV 
in  1926.  Now  in  operation — a  sweetheart!^* 

"fmm  a  32V2lSXnS  to  an  OMN!  is  a  big  step!" 

"Receiver prominent— transmitter  likewise^ 
working  comfortable— pleasing  design/' 

** First  new  rig  for  me  m  10  years  but  seems 
to  be  very  good/' 

"The  best  transceiver  I  ever  used  or  owned/' 

*'i  wouldn*t  swap  my  OMNI  for  anything  on  the 
market,  regaridtess  of  price/ 


—KA4BIH 


—N6AVQ 

^W7LUP 
^K6YD 

—OEIFAA 

^WSGBY 
^WSTS 

—WDOHTE 


OMNI/SERtES  B  FEATURES 

All  solid -stale:  160- ID  meters;  Broadband  design;  Standard  8- Pole 
2.4  kHz  Crystal  Ladder  IF  Filter  +  Optional  1.8  kHz  SSB  Filter  & 
0.5  kHz  8*Pole  CW  Filler,  3-Bandwidth  Active  Audio  Ffher:  Choice 
of  readout  —  OMNl^A  (analog  dial),  OMNI-D  (dgitoll;  Built-in  VOX 
and  PTT,  Selectable  Break-in,  Dual- Range  Receiver  Offset  Tuning* 
Wide  Overload  Capabilities.  Phone  Patch  Interface  Jacks;  Adjusta- 
ble ALC;  Adjustable  Sidetone;  Exceptional  Sensitivity i  200  Wafts 
INPUT;  100%  Duty  Cycle,  Front  Panel  Microphone  and  Key  Jacks; 
Zero'Beal  Switch:  "S'VSWR  Meter;  Dual  Speakers!  Plug-In  Circuit 
Boards;  Complete  Shielding;  Easler-to-use  size:  SV^^h  x  l4V4"w  x 
I4"d;  Full  Options:  Model  645  Keyer  $85:  Model  243  Remote  VFO 
$139;  Model  252MO  matching  AC5  power  supply  $139;  Model  248 
Noise  Blanker  $49;  Model  217  500  Hz  S-Pde  Crystal  Udder  CW  Filter 
$55;  Model  218  1,8  kHz  8-Pole  Crystal  Ladder  SSB  Filter  $55. 

Model  545  Series  B  OMNI-A. . .  $949 
Model  546  Series  B  OMNI<D . . .  S1119 

To  add  your  r^arne  to  the  fast -growing  list  of  OMNI  owners,  see  your 
TEN- TEC  dealer,  or  write  for  full  details. 
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RTTY  Loop 


Marc  /,  Leaver  M.D,  WA3AJR 
4006  WinlBe  Road 
RandattBtQwn  MD  21133 

We  started  looking  at  soma 
pubiished  designs  for  demodu* 
lators  last  month  and  coveced 
several  which  repfesented  the 
"state  of  the  art"  up  to  the 
mid-'60s.  This  month,  we  will 
continue  to  move  forward 
through  time  and  see  what  prog< 
ress  has  wrought. 

Designs  covered  so  far  were 
either  complex  tube  types  or 
very  simple  semiconductor  cir- 
cuits. In  August,  1967,  73 
published  an  article  by  Ken  Kok- 
jer  KlkJXO/9  which  used  the 


then-new  silicon-controlled  rec- 
tifier (SCR)  as  the  keying  ele- 
ment  in  his  solid-state  demodu- 
lator. Shown  In  Fig.  1,  the  basic 
design  is  pretty  much  as  earlier 
units,  with  diode  limiters,  ampli- 
fication,  and  non-toroidal  in- 
ductors used  for  the  filters. 
However,  instead  of  a  high-volt- 
age transistor  or  tube  being 
used  to  key  the  loop,  two  SCRs 
are  used  to  form  the  keying 
pulses.  Certainly  a  unique  appli- 
cation! 

Transistors  were  fine,  but  the 
advance  of  technology  brought 
another  new  device  to  our 
t)enches:  the  integrated  circuit. 
The  earliest  JCs  to  reach  us  were 


linear  J.e.,  not  digital,  ICs,  called 
*'operational  amplifiers'*  or  "op 
amps/'  In  July,  1969,  73  pub- 
lished an  article  by  C.  W,  An* 
dreasen  WA6JMM  which  pre- 
sented one  of  the  first  RTTY  ap- 
plications of  ICs.  This  demodu- 
lator, diagrammed  in  Fig.  2, 
used  two  ICs,  one  as  an  ampli- 
fier in  the  front  end  and  a  "710" 
comparator  to  decode  and  feed 
the  pulses  to  the  keying  tran- 
sistor This  is  a  simple  compact 
unit  that  appears  to  perform  rea- 
sonably weU  under  most  condi- 
tions. With  just  two  IDs,  two 
torolds,  and  a  few  other  com- 
ponents, it  is  quite  a  bit  in  a 
small  package. 

Integrated  circuits  were  firmly 
entrenched  over  the  next  few 
years,  and  more  and  more  proj- 
ects used  them.  Complexity 
grew,  and  we  can  see  how  much 
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by  looking  back  just  a  few  years 
to  the  August,  1976,  issue  of  73 
where  Berod  Grossman  DL2SX/ 
ZS6GG  and  John  S,  Reid  ZS6JR 
described  their  *^Safari  RTTY 
Terminal"  Take  a  deep  breath 
and  give  a  look  at  Fig.  31  Now; 
we  are  up  to  a  handful  ol  ICs, 
transistors,  and  other  odds  and 
ends.  What  we  end  up  with  is  a 
reasonably  compact  and  effi- 
cient terminal  unit  that  includes 
an  AFSK  generator.  Again,  op 
amps  are  used  throughout  as 
both  amplifiers  and  compara* 
tors.  If  you  are  interested  in 
working  with  this  circuit,  the  ref* 
erenced  article  shows  both 
printed  circuit  layouts  and  de- 
scribes test  and  setup  proce- 
dures. 

I  can*t  close  this  month's  sur- 
vey with  the  monster  mentioned 
atxrve,  so  take  a  look  at  Fig.  4. 
Yes,  this  two^lC,  one-transistor 
wonder  is  an  honest-togood- 
ness  demodulator,  described  by 
Allan  S.  JoHe  W3KBM  in  the 
Septemt>er,  1976,  issue  of  73. 
Now,  with  a  circuit  this  simple, 
you  might  suspect  there  is  some 
skulduggery  in  order  to  copy 
RTTY,  and  there  Is,  This  demod- 
ulator is  set  up  to  decode  only 
the  space  tone.  When  it  gets  a 
space,  it  opens  the  loop.  On 
mark  or  no  signal,  the  loop  is 
closed.  This  simulates  "mark- 
hold"  and  allows  copy  on  any 
reasonably  clear  signal. 

Next  month  we  will  conclude 
our  took  at  terminal  units  with  a 
couple  of  recent  designs.  1  have 
picked  out  a  few  that  span  the 
gap  from  super  simple  to  com- 
plex and  complicated.  Hope  you 
enjoy  themi 

Now,  turning  to  a  feature  that 
many  of  you  enjoy,  iet*s  look  in 
the  matlbag.  Diane  Deibert 
WA6MVD  of  Sunnymead.  Cali- 
fornia, writes  in  concerning  the 
transmitting  program  for  the 
6800  published  in  the  July,  1979, 
Issue  of  73,  She  notes  thai  the 
stack  load  address,  SA070,  inter- 
feres with  tier  dual  floppy  sys- 
tem. Well,  Diane,  this  is  merely 
the  address  that  the  stack  point- 
er is  set  to  in  order  to  preserve 
the  program  counter.  In  a  non- 
disk  system,  this  permits  re* 
entry  into  the  program  after  a 
reset  or  other  exit  merely  by  typ- 
ing a  "G".  If  you  are  going  to 
store  this  program  on  disk,  you 
will  want  to  assign  a  ''transfer 
address"  in  order  to  begin  exe- 

Continued  on  page  t38 
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We've  Been  Taking  Notes.    ■ 

Combining  your  ideas  with  some  of  our  own.  we  ve  come  up  with  what  has  to  be 
the  most  advanced  and  convenient  terminal  available.  These  are  some  of  the 
conveniences  you  can  nowenjoy  by  putting  theDS3100  ASRinyourRTTYand 
CW  station: 

ASR  Operation  [Compose  your  transmission  WHILE  recemng) 


1 50-line  Receiver  Buffer 
513-line  Transmit  Buffer 
Split  Screen  to  Show  Buffers 
Internal  Real-Time  Clock 
10  Programmable  Messages 
Automatic  Answer-Back  (WRU) 


Morse.  Baudot,  or  ASCII  Operation 
RTTY  and  CW  Identification 
Full!  28-Character  ASCII 
It  0-9600  baud  ASCII 
60- 1 30  WPM  Baudot 
1 -1 75  WPM  Morse 


Write  or  call  for  the  DS31 00  ASR  specifications  and  see  how  YOU 
tiave  helped  design  the  new  standard  in  amateur  radio  terminals. 
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HAL  COMMUNICATIONS  CORR 

Box  365 

Urbana.  Illinois  61801 
217-367-7373 


For  our  European  Customers  Contact 
Richter  S  Co .  Hannover 
I  EC  fnrereico  Bsssone 


Contesfs 


Robert  Baker  WB2GFB 
75  Windsor  Dr. 
AtCQ  NJ  08004 

QRP  ARCI  ANNUAL 

QSO  PARTY 

Starts:  2000  GMT  April  S 

Ends:  0200  GMT  April  7 

The  contest  is  open  to  all 
amateurs  and  ail  are  eligible  For 
the  awards^  Stations  may  be 
worked  once  per  band  foT  QSO 
and  multiplier  credits. 

EXCHANGE: 

Members— RST,  state/prov- 
ince/country,  and  QRP  number. 

Non-members  -  RST,  slate/ 
province/country,  power  input 

sconmG: 

Each  member  QSO  counts  3 
points.  Non-member  QSOs  are  2 
points  and  stations  other  than 
W/VE  count  4  points  each.  Mul- 
tipliers are  as  toliows:  more 
than  100  Watts  input -x1;  25- 
too  Watts  input  "-x1, 5;  5  25 
Watts  input -x2;  1-5  Watts  in- 
put-x3;  less  thar^  1  Watt  input 


-x5.  Final  score  is  total  QSO 
points  times  total  number  of 
slates/provincesicountries  per 
band  times  the  power  multiplier. 
FHEQUENCiES: 

Novice -3710,  7110,  21110, 
28110. 

SSB-1810.  3985,  7285, 
14285,  21 385.  28885.  50385. 

CW-18ta  3560,  7060,  14060, 
21060,28060,50360. 
AWARDS: 

Certificates  to  the  highest- 
scoring  station  in  each  state, 
province,  or  country.  Other 
piaces  will  t>e  given  depending 
on  activity.  One  certificate  for 
the  station  showing  three  "skip*" 
contacts  using  the  lowest 
power, 
LOGS  E,  ENTRIES: 

Send  full  log  data,  Including 
full  riame,  address,  and  bands 
used  plus  equipment,  antennas, 
and  power  used.  Entrants  desir- 
ing  results  sheet  and  scores, 
please  enclose  a  business-size 
envelope  with  return  postage. 


Calendar 


Apr  5-6 
Apr  5-7 
Apr  8-9 
Apr  12-13 
Apr  15-16 
Apr  19-20 
Apr  19^20 
Apr  26-27 
May  3*4 
May  to 
May  1M8 
May  17*18 
May  17-19 
May  24  25 
Jun  14^15 
Jun  28-29 
Jul  12-13 
Aug  2-3 
Aug  9-1 0 
Sep  13-14 
Sep  1344 
Sep  13-15 
Sep  14 
Sep  27 
Oct  4-5 
Oct  4-5 
Oct  1112 
Nov  1-2 
Nov  8-9 
Nov  9 
Nov  15 
Nov  15-16 
Dec  6*7 
Dec  13-14 


ARRL  Open  QD  Party 

QRP  ARC  International  QSO  Party 

DX  to  North  American  YL  -  Phone 

County  Hunters  SS6  Contest 

DX  to  North  American  YL-CW 

YL  International  SSBers  QSO  Party  -  Phone 

ARAL  EME  Contest  I 

Helvetia  Contest 

SENARC  Totem  Pole  Contest 

DARC  Corona  IOmeter  RTTY  Contest 

Florida  QSO  Party 

ARRL  EME  Contest  II 

Massachusetts  QSO  Party 

CO  Worldwide  WPX  Contest  -  CW 

ARRL  VHF  Contest 

ARRL  Field  Day 

lARU  Radiosport  Championship 

ARRL  UHF  Contest 

European  DX  Contest  ~CW 

European  DX  Contest -Phone 

ARRL  VHF  Contest 

Washington  State  QSO  Party 

North  American  Sprint 

DARC  Corona  10- Meter  RTTY  Contest 

California  QSO  Party 

ARRL  Simulated  Emergency  Test 

ARRL  CD  Party 

ARRL  Sweepstakes -CW 

European  DX  Contest  -  RTTY 

International  OK  DX  Contest 

DARC  Corona  10*Meter  RTTY  Contest 

ARRL  Sweepstakes  — Phone 

ARRL  160-Meter  Contest 

ARRL  10  Meter  Contest 


Logs  must  be  received  by  April 
30th  to  qualify.  Send  all  logs  and 
data  to:  QRP  ARCI  Contest 
Chairman,  Edwin  R.  Lappi 
WD4L00,  203  Lynn  Drive.  Carr- 
boro  NC  27510. 

COUNTY  HUNTERS  SSi 

CONTEST 

Contest  Periods: 

0100  to  OSOOOMT  April  12 

1200  GMT  April  12  to 

0800  GMT  April  13 

1200  to  2400  GMT  April  13 

Pto«t«  note  the  two  4  hour 
rest  periods. 

Mobiles  may  be  worked  each 
time  they  change  counties  or 
bands.  Mobiles  that  are  worked 
again  from  the  same  county  on 
a  different  band  count  for  point 
credit  only.  Mobiles  that  are 
contacted  on  a  county  line 
count  as  one  contact  but  2 
multipliers.  Fixed  stations  may 
be  worked  by  other  fixed  sta- 
tions only  once  during  the  con- 
test. Repeat  QSOs  between 
fixed  stations  on  other  bands 
are  not  permitted.  Fixed  sta- 
tions may  be  worked  by 
mobiles  each  time  they  change 
counties  or  bands.  Repeat  con- 
tacts between  mobiles  are  per- 
mitted provided  they  are  on  a 
different  band  or  from  a  dif- 
ferent county.  Mixed-mode  con- 
tacts are  permitted  provided 
that  one  station  is  on  SSB,  Con- 
tacts made  on  net  frequencies 
will  not  be  allowed  for  scoring 
in  this  year's  contest, 
EXCHANGE: 

Signal   report,   county,   and 
state  or  country, 
FREQUENaES: 

Suggested  frequencies  are 
as  follows:  3920-3940,  7220- 
7240,  14275-14295,  21375- 
21395,  28575^28595. 

There  will  t>e  a  "Mobile  Win* 
dow'*  of  10  kHz  on  the  following 

frequencies:    3925-3935,    7225- 
7235,  1428CH4290. 


Mobiles  will  be  in  this  10-kHz 
segment  and  fixed  stations  are 
asked  to  refrain  from  calling 
"CO  Contest"  in  the  mobile  win- 
dow. After  working  mobiles  In 
the  window,  fixed  stations  are 
requested  to  OSY  outside  the 
window  to  work  fixed  stations 
in  the  contest.  This  will  allow 
the  mobiles  running  lower 
power  a  chance  to  be  heard  and 
worked  in  the  contest. 

SCORiNG: 
Contact  with  a  fixed  US  or 

Canadian  station  =  1  point 
Contact  with  a  DX  station  (KL7 
and  KH6  count  as  DX)  =  5 
points.  Contact  with  a  mobile 
station  =  15  points.  The 
multiplier  is  the  total  number  of 
US  counties  plus  Canadian  sta- 
tions worked.  The  final  score  is 
this  multiplier  times  the  total 
QSO  points. 
AWARDS: 

MAf^AC  plaques  to  the  high- 
est-scoring fixed  US  or  Cana- 
dian station,  DX  station,  and  top 
2  scoring  mobile  stations.  Cer- 
tificates to  the  top  10  fixed  and 
mobile  stations  in  the  US  and 
Canada  and  to  the  highest- 
scoring  station  in  each  DX  coun> 
try. 

ENTRIES: 

Logs  must  show  dale  and 
time,  station  worked,  reports  ex- 
changed, county,  slate,  band» 
and  claimed  QSO  pomts  (1, 5,  or 
15),  and  each  new  multiplier 
must  be  numbered.  Logs  and 
summary  sheets  are  free  for  a 
#10  SASE  or  SAE  and  appropri- 
ate !RCs.  Write  to:  John  Fer- 
guson WCQWS,  3820  Stonewall 
Ct.,  Independence  MO  64055.  All 
entries  must  be  received  by 
June  1st  to  be  eligible  fof 
awards.  DX  entries  should  use 
air  mail.  Winners  will  be  an* 
nounced  at  the  1960  indepen- 
dent County   Hunters  Conven- 

Continued  or}  page  154 


Results 

1 

YL  HOWOY  DAYS,  1979 

Score 

Call 

Name 

YLRL  Member 

156 

WB20HD 

Peggy  Arciero 

yes 

115 

DL4GA 

Christa  Elksnat 

non 

114 

DL1MS 

Juliane  Schuhegger 

yes 

107 

WD4NKP 

Martha  King 

yes 

ie 

WA2NFY 

Lia  Zwack 

yes 

85 

K4RNS 

Marge  Campbell 

yes 

80 

G4GAJ 

Mary  Adams 

yes 

79 

DK9ZL 

Ella  Grindet 

yes 

71 

N2LA 

Joyce  Euart 

yes 

71 

DF2KG 

Ursel  Weiskirchen 

yes 
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Truly  a  new  dimension  in  digital  comniiinica- 
tions,  the  ATR-6800  is  more  than  a  superb  CW  and 
RTTY  machine.  It  includes  a  user  programmable 
microprocessor  designed  to  fully  automate  your 
station. 

Your  ATR-6800  is  ready  to  run  in  a  "real  world'* 
environment.  A  shielded  metal  box  and  extensive 
RFl  filtering  allow  side  by  side  operation  with  your 
kilowatt,  and  there  is  no  need  for  extra  attachments 
or  cumbersome  program  loading. 


Direct  connection  to  your  transceiver  provides 
total  capability  on  CW  and  all  Baudot  and  ASCII 
speeds,  both  present  and  future. 

For  additional  performance  specs,  just  use  your 
imagination  ,  ,  ,  ATR-6800  with  9*  monitor  amateur 
net/. $1,995. 

Ask  your  dealer  for  a  full  demo,  or  drop  by. 
MICROLOG  CORPORATION,  4  Professional  Drive, 
Suite  119,  Gaithersburg,  MD,  20760.  telephone  (301^- 
948-5307. 


MfCROLOG 


^51 


INNOVATORS  IN  DIGITAL  COMMUNICATIONS 


Leaky  Lines 


Dave  Mann  K2AGZ 
3  Daniel  Lane 
Kinneton  NJ  07405 

Now  that  WARC  is  over,  what 
happened  to  all  those  dire  pre- 
dictions we  heard  on  at!  sides? 
The  conference  ended  without 
any  acrimony  Of  major  disagree- 
ments. And  the  fight  that  had 
been  expected  between  the 
have  coyntrles  and  the  have-not 
countries  never  did  materialize. 
Even  on  the  queslton  of  orbital 
frequency  siots,  since  no  sub- 
stantive compromise  cou^d  be 
reached,  the  matter  was  simply 
tabled  for  the  future. 

There  were  no  particularly 
vigorous  moves  to  deprive  ama- 
teur radio  of  preserit  frequen- 
cies; the  conference  did  littte  to 
revise  present  allocations.  On 
the  whole,  we  fared  better  than 
other  services.  In  fact,  we  won  a 
significant  victory  m  that  a  pro- 
posal to  deprive  us  of  the  710O 
7300  kHz  portion  of  the  40-meter 
band  failed  to  carry.  Moreover, 
an  explicit  resolution  was 
adopted,  prohibitrng  fixed  ser- 
vices from  operating  on  the 
7000-7100  kHz  segment  and  en- 
joining those  who  are  presently 
using  it  from  continuing  to  use 

it. 

As  expected,  this  prohibition 
was  vigorously  opposed  by  the 
USSR  and  some  of  its  stooges, 
but  the  Region  2  nations  stood 
solidly  together  on  the  issue. 
Although  it  was  somewhat  in 
doubt  until  almost  the  adjourn- 
ment of  the  conference,  it  was 
finally  resolved  in  our  favor,  and 
we  did  not  lose  the  7100-7300 
KHz  portion. 

From  the  amateurs'  point  of 
view,  the  most  significant 
change  is  the  new  allocation  of 
frequencies  in  the  10-,  18-,  and 
25-IVIHz  bands.  But  it  witl  take  a 
number  of  years  before  we  can 
use  them,  since  the  fixed  sta- 
tions now  operating  there  must 
be  assigned  new  frequencies. 

One  highly  important  result 
was  the  realization  that  all  the 
paranoia  that  was  expressed  in 
various  quarters  concerning 
prejudice  against  amateur  radio 
proved  groundless.  The  gloomy 
predictior^s  never  did  materi- 
alize. Prior  to  the  conference,  we 
were  warned  over  and  over 
again  that  anti-ham  interests 
were  sure  to  stampede  the  dele- 
gatas  into  taking  frequencies 


away  from  us.  Dire  and  dreary 
pronunciamentos  appeared  in 
all  the  magaziries  and  were  a 
constant  topic  of  pessimistic 
conversation  on  our  bands.  The 
appreheosiveness  was  palpa- 
ble; you  could  hardly  broach  the 
su&jeci  of  WARC  without  hear- 
ing someone  echoing  those 
catastrophic  bleatings  of  Henny 
Penny:  "The  sky  is  falling 
down!" 

It  was  cofnpletely  unjustified. 
The  conference  demonstrated 
no  marked  anti-ham  bias,  and 
amateur  radio  did  not  suffer  the 
fate  predicted  by  all  the  "proph- 
ets of  doom." 

But  It  would  be  a  serious  error 
to  interpret  this  as  a  lifetime 
guarantee.  There  will  always  be 
some  element  of  danger,  and  It 
is  far  more  sensible  to  be  aware 
of  potential  peril  than  to  under- 
estimate the  possibility  of  its 
existence.  Thus,  while  the  re* 
cent  conference  may  not  have 
lived  up  to  its  advance  billing, 
there  is  always  a  likelihood  that 
some  subsequent  conference 
may  indeed  act  to  our  disadvan- 
tage. 

This  is  a  very  good  time  to 
point  out  that  far  more  amateurs 
must  become  involved  and  inter- 
ested in  more  than  the  mere  op- 
eration of  their  ham  stations. 
They  must  take  a  more  active 
role  in  their  radio  clubSp  and  they 
must  make  sure  that  they  are 
well  Informed  on  all  the  legis- 
lative matters  that  may  affect 
the  hobby.  We  cannot  afford 
complacence  at  any  lime,  but  it 
is  particulariy  essential  to  avoid 
It  at  moments  of  triumph.  For  in 
this  world  of  constant  and  illogi- 
cal change,  no  victory  can  be 
considered  permanent. 

In  a  "Leaky  Lines"  of  some 
eight  years  ago,  I  had  occasion 
to  quote  a  small  piece  of  philos- 
ophy often  uttered  during  my 
childhood  by  my  mother.  It  goes: 
"When  everybody  Is  somebody, 
nobody  is  anybody!"  It  happens 
to  be  one  of  Ihose  epigrams 
which,  like  a  provable  mathe- 
matical equation,  shines  with 
the  brilliance  of  the  sun.  Truth  is 
the  most  irresistible  force  on 
Earth  or  in  heaven;  it  cannot  De 
contravened. 

Why,  you  might  ask,  do  I 
repeat  my  mom's  little  bon  mot? 
Because  we  have  now  virtually 
come  to  a  point  in  amateur  radio 


when  everybody  is  Indeed  some- 
body. Practically  all  of  us  now 
own  linear  amplifiers  and  direc- 
tional antennas.  And  all  but  a 
relative  few  of  us  (and  those  are 
the  ubiquitous  non-conformists, 
rugged  individualists,  Icono- 
clasts, and  other  hopeless  ideal- 
ists) are  running  all  the  power 
we  can  manage  to  generate  . . , 
that  is  to  say,  all  that  we  can 
manage  to  run  without  getting 
nabbed! 

I  do  not  wish  to  discuss  the 
matter  in  terms  of  honesty  or 
dishonesty  . . ,  that  is  for  others 
to  concern  themselves  with.  I 
merely  want  to  point  out  that 
there  Is  no  absolute,  demon- 
strable rule  to  prove  that  legally- 
powered  stations  are  operated 
with  efficiency  and  high  quaUty 
of  emission  and  that  iltegally- 
powered  ones  are  operated  Just 
the  opposite.  In  fact,  it  has  often 
t>een  my  experience  as  an  Offt* 
cial  Observer  that  one  some- 
times hears  the  most  abysmally 
poor  audio  quality . . .  and  fre- 
quency instability,  key  clicks, 
back  wave,  chirp,  unsuppressed 
carrier,  hash  and  hum  . . ,  on 
transmitters  which  operate  at  or 
below  the  legal  power  limit.  By 
the  same  token,  one  hears  ultra- 
high-powered  transmitters  with 
audio  so  superlative  that  it 
might  be  coming  from  a  broad- 
casting studio  _  .  with  absolute- 
ly pure  CW  note  ...  no  hash,  no 
hum,  no  carrier,  no  motor- 
boating. 

it  has  always  seemed  to  me 
that  any  definition  of  legality 
which  is  based  solely  upon  dc 
input  or  output  must  leave 
something  to  be  desired.  H  is  as 
tf  they  hired  players  for  a  band 
on  the  basis  of  the  high  polish  of 
their  instruments  rather  than 
their  quality  of  musicianship . . . 
or  they  accepted  ball  players  ac- 
cording to  the  way  they  looked 
In  their  uniforms  rather  than  the 
way  they  could  field  and  hit. 

I  know  some  hams  who  run 
high  power  (and  I  will  never  ad* 
mit  it  or  identify  them  under 
oath)  who  have  never  t>een  guilty 
of  deliberate  interference  or  of 
rudeness  and  inconsiderate  be- 
havior on  the  air.  And  I  know 
some  who  run  below  the  legal 
limit  who  consistently  interfere 
with  others,  either  through 
deliberate  Intention  or  poorly 
adjusted  equipment.  It  seems 
strange  to  me  that  the  latter  are 
permitted  to  continue  without 
fear  of  penalty,  while  the  former 
live  under  constant  danger  of 
discovery  and  punishment. 


There  Is  something  terribly 
wrong  with  such  a  standard.  We 
do  not  bar  cars  from  our  high- 
ways which  are  capable  of  great 
speed  ...  the  ordinary  kitchen 
and  bathroom  contain  sub* 
stances  toxic  enough  to  cause 
death,  but  they  are  not  outlawed 
. . .  aimost  all  of  us  carry  in  our 
pockets  or  handbags  a  single 
item  that  could  cause  a  confla- 
gration that  could  easily  destroy 
a  forest  or  a  town  —  the  ordinary 
match  -  but  it  Is  not  declared  il- 
legal. 

The  operative  criterion  should 
be  the  manner  In  which  all  these 
things  are  used  . . ,  or  misused. 
The  same  criterion  should  be  ap- 
plied to  radio  gear,  if  I  had  the 
power  to  rewrite  the  radio  regu- 
lations, I  would  make  high 
power  illegal  only  contingent 
upon  absolute  proof  that  it  had 
been  misused,  and  never  on  the 
single  basis  that  it  merely  ex- 
ceeded a  given  limit  whose 
parameters  had  been  arbitrarily 
set  generations  previously, 
when  power  was  difficult  to 
manage  and  equipment  was  in- 
efficiently designed. 

Recognizing  that  individual 
examples  should  never  be  used 
to  substantiate  general  conclu- 
sions, t  nonetheless  must  report 
that  1  have  sometimes  heard 
QRP  stations  running  less  than 
five  Watts  which  emitted  God- 
awful clicks  which  were  audible 
fifteen  and  twenty  kHz  up  and 
down  the  band. 

I  do  not  think  that  it  is  healthy 
for  amateur  radio  when  the  prin- 
cipal violation  in  the  eyes  of 
those  who  enforce  the  radio 
regulations  is  high  power.  It  is 
just  as  senseless  as  the  view 
among  certain  police  that  high 
speed  is  the  only  basis  for  a  traf- 
fic summons.  What  would  hap- 
pen if  such  a  cop  allowed  cars 
with  faulty  brakes,  bald  tires,  in- 
operable headlights,  poor  steer- 
ing control,  etc.,  to  operate  wrth- 
out  regulation  as  long  as  they 
stayed  within  the  speed  limit? 

High  power,  In  and  of  itself, 
should  no!  provoke  a  vendetta 
on  the  part  of  the  licensing 
authority.  Not  unless  it  is  used 
in  such  a  way  as  to  cause  prob> 
lems  for  others. 

As  I  say,  I  have  heard  pairs  of 
8877s  and  4-1000As  which 
sound  cleaner  and  far  more  ac* 
ceptabie  than  a  single  6146  or 
sweep  tube  operated  by  some 
dumb  space  cadet  driving  the 
pants  off  it! 

But  don't  get  me  wrong;  I  run 
an  SB^220 . . .  strictly  iegaL  Hil 
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KOM  IC-25) 

ICOM  has  always  been  the 

omoreur  communicoiions  equipment 
indusfry's  leoder  in  2  mefer  solid 
state  digtral  technofogy.  ICOM 
continues  15  established  leader^ip 
with  the  all  new  iG251A  2  meter 
multi-nnode  bc&e  rronsceiver,  ICOM's 
advanced  engineering  incotporcted 
o  multi-memory  system.  2 
ipogrammoble  saDnninq  ^tems,  2 
internal  VFQs,  and  builrln  repeater 
offsets. 

The  New  ICOM  251A  is  the  most 
idvonced,  flexible  2  meter  system 
on  the  marker,  incorpcraring  features 
a.^ameii  ask  for  most: 
D  AAemofy  scon  —  cutomoricolfy 
stops  on  on  oarve  frequency 
programmed  in  the  mennor/. 


n  3  memories  bujir  m  (quio^  access 
to  your  favorite  frequencies) 

□  Programmable  bond  scon  —  scon 
the  whole  bond,  or  any  portion  of 
it  you  d^re  (adjustable  scanning 
speed).  Automaricolly  resumes 
scanning  after  16  seconds  if 
desired. 

D  Squelch  on  SSB!  The  251 A  will 
outomaricoity  ond  silently  scon  the 

5SD  portion  of  the  bond  seeking 
out  the  SSB  activity  on  2. 

D  Multi-mode  operation  —  USD,  LSD, 
CW,  FM.  Greot  for  getting  into 
Oscor,  plus  enjoying  SSB  rog 
chewinig  as  well  os  repeater 
operation  (Including  the  new 
subbond). 


D  dCO^c  Repeater  offser  built  *n. 
Easy  repeater  operation  on  rhe 
FM  portion  of  fhe  band. 

D  Vorioble  repeater  split  —  wfth  rhe 
2  built  in  VFO's,  it's  possible  to 
work  the  odd  spli5  plus 
occommodote  future  repeoter 

bond  plan  changes. 

The  RF  ornplifier  and  firsr  mixer 
drojits  using  MOS  FETs,  ond  other 
drcuits  provide  excellent  Cross 
Modulation  and  intermodularion 
charoaeristics.  The  tC-251A  has 
excellent  sensirtviiy  demcnded 
especially  for  mobile  operation,  high 
stobiliry,  and  with  Crystal  Rlrers 
having  the  high  shape  foctors. 
exceptional  seleaivity. 


HF/VHF^UHr  AMATEUR  AKD  MARINE  COPMMUNICAT«QK  ^OUIPMgNT 


ICOM 


ICOM  AMERICA,  INCORPORATED 

Sales  Service  Centers  located  at; 

91 12  116th  Avcf^u€  NE  3331  Towcrwood  Or,,  $Mite  307 

Belevue,  WA  9^X)4  OaHas,  TX  75934 

Phone  (206)  4S4-81 55  PtKne  (2 T4)  620-2780 


t    rCOM  IMFORMATION  SERVICE 

I    2112  T16tfi  Ave,  NE. 
ee8evije,WA9S004 


1 
I 


Pleose  send  me:  D  IC-251A  specificotioai  sheet:  Q  full  color 
ICOM  Produo  Line  Corglog;  D  Usi  of  Aufhorlzed  ICOM 
Deal«n- 
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DSI  CONTINUES  TO  DO  IT 


Best  Price  to  Quality  Features  Ratio 

FACTORY  WIRED  500  MHz  or  1  GHz  •  8  Digits  1  PPM  -TCXO 


09 
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50  Hz  to  512  MHz 
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139 


95 


50  Hz  to  1  GHz 


10  MHz  OVEN  TIME  BASE  500  MHz  or  1.2  GHz 


69 


95 


560Q  l^ff 

50  Hz  to  512  MHz 


199 


95 


5612  KIT 


50  Hz  to  1.2  GHz 


50  Hi  -  512  MHz  FREQUENCY  COUNTER 
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Mudel  5M0A 


TRUE  RMS  —  3  1/2  Digits  —  DIVIiVI  —  .1%  Basic  Accuracy 


FACTORY 


1GHz  For  Only  $139.95 


Compare  these  features  and  you  will  buy  DSl 


5500/  5510  STANDARD  FEATURES 


5510  -  50  Hz  to  1GHz 
5500 -50Hz  to  512MHz 
Made  in  U.S.A. 


•  8  Digits  not  6  or  7 

•  1PPMTCXOnot1.5PPMor10PPM 

•  Resolution  1Hz  @50M Hz  not  10Hz 


With  the  introduction  of  the  5510  DSi  has  flMed  a  long  standing  void  in  the  frequency  counter  market  place.  You  now  have  the  choice  of 
selecting  a  512  MHz  model  5500  for  around  a.  $100  or  for  only  $30.00  more  you  can  buy  an  8  digit  TGHz  counter  model  5510.  With  this 

1GHz  capability  the  new  world  of  960  MHz  is  immediately  available  to  you.  Both  the  5500  and  5510  are  available  with  a  rechargable  battery 
pack  which  includes  the  AC  adapter  and  battery  charger  for  one  iow  price. Whether  you  select  the  5500  or  the  5510  you  will  receive  the 

best  price  to  quality  features  ratio  in  the  industry,  no  wonder  DSt  has  become  one  of  the  world's  largest  manufacturers  of  high  quality 
frequency  counter  instrumentatton, 

9  DiGITS  1.2  GHz  FOR  ONLY  $199.95 


5612  -  50Hz  to  1.2GHz 

5600  -  50Hz  to  512MHz 

External  10MHz  imputs  &  outputs 


10MHz  2PPM  10"-40^C  Preportional  oven 
9  large  %  inch  LED  Readouts 
.1Hz  Resolution  to  50MHz 


Why  buy  a  5600A  of  5612  kit?  Because  95%  of  the  assembly  is  completed  by  OS/ and  you  are  only  one  hour  away  from  solving  all  those 
difficult  bench  problems,  from  setting  the  frequency  of  an  audio  signal  to  within  1/10  of  a  Hz,  to  checking  the  frequency  of  a  960  MHz 
mobile  radio.  Whether  you  are  servicing  a  VTR,  trouble  shooting  a  PLL  circuit,  the  5600A/5612  Is  the  right  counter  with  accuracy  that 
will  meet  any  FCC  land  mobile,  broadcast,  or  telecommuntcations  requirements.  On  the  bench  or  in  the  field  the  5600A/5612  will  do  the 
job  you  need.  The  5600/5612  includes  a  self  contained  battery  holder  providing  instant  portability  of  DSt  offers  a  10  hour  rechargeable 
battery  pack  option.  In  addition  DSi  offers  and  audio  multiplier  which  allowsyou  toresolvea  l/IOpO  of  a  Hz.  The  5600A/561 2  ts  perfect  for 
communications,  TV  servicing,  industrial  testing  or  meeting  your  Q50  on  th«  correct  frequency  every  time. 

LARGE  LCD  READOUTS-PRECISION  LASER  TRIMMED  RESISTOR  NETWORKS 

•  AC  TRUE  RMS  to  lOOOv—  2Q0mv,  2v,  20v.  20Gv.  1000v 

•  DC  VOLTAGE  to  lOOOv  —  200mv,  2v,  20v.  200v,  10D0v 

•  DC  CURRENT  to  2  amps  —  200fna,  2ma,  20ma,  200ma,  2a 

•  RESISTANCE  to  20  megohms  —  200,  2k,  20k,  2  meg,  20  meg 

•  AUTOMATIC  POLARITY  INDICATOR 

FOR  INFORMATION  —  DEALER  LOCATION  —  ORDERS  —  OEM 

CALL  800-854-2049        CALIFORNIA  RESIDENTS  CALL  800-542-6253 


MocM 

Pile* 

Frtqiwncy 
Riin^  TrP 

Accuracy 

Soncldvtty  Typ 

Numbar 
Of 

P0w«r 
Pl*<qulfiim#nti 

Stz* 
H      W       0 

m 

idOHi-2SI#Mz 

50-2S4>MH2 

5600A-Kit 

11^55 

50MZ-5SOMHI 

Proportional  Ovmn 
2  PPM  10"  -40*C 

5-1Qm¥ 

S-TQ^nv 

S-SOmv 

9 

■115  VAC  or 
t.2-l4.S  VOC 

3%"  X  9%"  K  9 

SeOOA'Wired 

S199»5 

56l2Kfl 

$1^,95 

S0H£-1.2GHz 

Pfoportlonal  Oven 
.2  PPM  10*  '40*C 

5-10mv 

S-VOmv 

5-SOmv 

9 

■115  VAC  or 
8,2-14  5  VDC 

314^  N  9^"  X  9" 

5ei2  Wired 

1239  95 

5M0  Wf*d 

$109  95 

50H£-5l2Mm 

TCXO 
1  PPM  17"  -40*C 

l0^2Smv 

ift-lSmv 

l5-50mv 

a       1 

115  VAC  or 
8.2-14,5  VOC       1 
Of  NICAD  PAK. 

m'^xS"**^** 

5510  Wired 

$t39,9$ 

SOHiOQHz 

Factory  wired  untis  carry  1  year  limiiad  uvarrenty  kits  carry  a  90  day  H  mi  ted  wsrrajity. 
Pfices  and/Of  specittcaiions  subisci  to  ctiange  without  notice  or  obli^aiion. 


'Wlth  AC-9  Adaptor 


Prices  effactive 
Feb,  1,  1960 


5510  Wired  130  « 

5500  Wired  109.95 

5510/BAC  Wired  .'.,,•"'  164.95 

5500/ B AC  Wi  red    1 34.95 

T600  BNC  ANT  (all  models)      7*95 
AC-9  AC  Adapter  (all  models)     7:95 

LC  5000    169.95 

,^^^^M.A  «.&T  rt*j.i  V  Ar^^ji  juriT  o.cc\\  Jit;if^n 


rrvasltr  t^iOe 


1^20 


V/$A' 


DSI  INSTRUMENTS,  INC. 

9550  Chesapeake  Drive 

San  Drego,  California  92123 

(714)  565-8402 


TERMS:  MC  —  VISA  —  AE  -  CHECK  —  MO  —  COD 
in  US  Funds.  Ptease  add  10%  to  a  maKimum  of  St  0.00 
for  shipping,  handling  and  insurance  Orders  outaide 
of  USA  &  Canada,  please  add  $2000  additional  to 
en ver  al  r  siiio ment .  Ca  I  \iorn  ia  resi  denta  add  6%  Sal^  Tan 


5612  Kit 199.95 

5612  Wired    ... .  - 239.95 

5600A  Kit • 169,95 

5600A  Wired 199-95 

BA56  Rechargable 

10  Hr.  Bat  Pack    29.95 

AM-56  Audio  Multiplier 

,001  Hz  Resolution  ...... 34.95 
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AUTO'ALARM 


I  know  you  are  interested  In 

new  things,  so  I  thought  1  would 
write  to  tell  you  about  the  sys- 
tem which  we  have  established 
in  otjr  county  which  provides 
24-hour  monitoring  for  emergen- 
cy calls  on  the  Goderich 
VE3G0D  and  Hensall  VE30BC 
two-meter  repeaters.  I  caU  It  the 
Aulo-Atarm, 

For  several  years,  I  have  t^een 
testing  different  tone  decoder/ 
aJarm  devices  which  mobile  sta* 
tjons  tn  our  rural  area  could  use 
to  summon  help  rn  an  emergen- 
cy iate  at  night  when  no  one  is 
on  the  repeater.  Our  group 
found  a  suitable  circuit  and  we 
have  a  dozen  units  in  service  at 
the  homes  of  various  amateurs. 
The  alarm  is  not  connected  to 
the  repeater  in  any  way  and  re- 
quires no  modification  to  the 
two-meter  receiver  to  which  it  Is 
connected.  Cost  is  around 
$3000.  To  my  knowledge,  ours 
was  the  first  operational  system 
in  Canada. 

I  have  established  a  standard 
tone  and  timing  interval  which  is 
simple  to  generate  and  to 
decode  but  has  good  immunity 
to  "falsing."  I  hope  that  this  can 
become  the  Standard  Canadian 
Auto-Alarm  Tone  (SCAAT). 

To  activate  the  alarm,  one 
keys  a  tone  of  941  Hz  for  3  to  4 
seconds  over  the  radio  channel. 
This  Is  produced  by  pressing 
any  2  of  the  "bottomtine" 
Touchtone*  digits  —  *,  0,  or  \ 
Once  activated,  the  alarm  re- 
mains latched  on  until  manually 
reset, 

1  am  presently  working  on  a 
simple  PLL  $ingle>tone  encoder 
which  will  enable  those  without 
tone  pads  to  access  the  alarm. 

Other  repeater  clubs  may 
wish  to  establish  similar  sys- 
tems. A  group  in  Saskatchewan 
has  expressed  interest  in  doing 
so.  The  London  ARC  has  af so  in* 
Iroduced  a  version  of  the  Auto- 
Alarm  which  uses  the  SCAAT, 
They  have  25  operational  units. 

(  propose  that  anyone  setting 
up  a  system  should  use  our 
established  tone  standard,  as  It 


would  be  much  simpler  than 
having  a  different  tone  and  pro- 
cedure for  each  area.  In  an  emer- 
gency,  it  would  be  easy  to  forget 
the  access  tone  and  fall  to  sum- 
mon  help.  If  participating  clubs 
coordinate  this  venture  now 
t3efore  it  expands,  we  will  have 
few  problems  in  the  future  with 
non-standard  tones. 

I  have  a  collection  of  refer- 
ence  material  on  various  tone- 
alarm  circuits  and  am  witling  to 
answer  any  questions  readers 
might  have  about  an  Auto-Alarm 
system.  SASE,  please. 

Gtenn  F,  McMichael  VE3CGU 

Box  231 

Goderich*  Ontario 

Canada  N7A  3Z2 


Here  is  a  personal  story  which 
I  think  is  unsurpassed  in  orig- 
jnality. 

In  December  last,  I  received  a 
card  from  Lydia  Johnson  wnUZ 
of  Rapid  City,  South  Dakota^ 
where  she  is  an  ARRL  SCM. 
Lydla  informed  me  that  a  local 
TV  station,  KOTA,  had  recently 
opened  up  a  "satellite"  station  in 
Gillette,  Wyoming,  which  was 
operating  under  the  announced 
(sound  and  video)  cailsign  of 
K6JM.  My  amateur  caff  sign! 

Lydia  felt  something  was 
amiss,  looked  me  up  in  the 
Caffboofc,  and  mailed  me  the  ad- 
vice. 

Since  my  license  was  coming 
up  for  renewal  in  February,  I9d0» 
I  got  bad  vibes  that  somehow  I 
was  about  to  be  defranchised. 

A  telephone  call  to  the  engi* 
neer  on  duty  at  KOTA»  Rapid 
City,  brought  prompt  confirma- 
tion that  their  Gillette  station 
was  indeed  operating  under  the 
call  K6JM.  They  didn't  know 
why,  but  it  was  on  their  license. 

Immediately  I  shot  off  a  letter 
to  the  KOTA  Slalion  manager 
advising  him  of  the  callsign 
duplication  and  requesting  an 
explanation  — atso  pointing  out 
this  is  not  a  call  normally  issued 
to  a  broadcaster.  \  sent  a  simitar 
letter  to  the  Chief,  Personal 
Radio  Services  Division,  FCC, 


Washington, 

To  date,  I  have  not  received  a 
reply  from  the  station  or  the 
FCC.  However,  another  commu* 
ntque  from  W(&K JZ  last  weekend 
tells  me  that  the  Gillette  TV  sta* 
lion  has  just  switched  its  an- 
nounced call  to  KteJM- stilt 
not  a  regular  broadcaster  as- 
signment. 

t  wonder  if  anyone  else  has 
had  the  dubious  experience  of 
sharing  their  ham  call  wltti  a  TV 
broadcast  station.  The  assump- 
tion is  that  someone's  computer 
readout  goofed,  I  hope.  Mean- 
while, I  want  it  known  that  K6JM 
Santa  Monica  accepts  no  re- 
sponsibility for  the  editorial 
policies  of  K6JM  Gillette, 
Wyoming.  Hi. 

Peter  A.  Lovelock  K6JM 
Santa  Monica  CA 


NEW  REPEATER 


The  Ottawa  Area  Radio  Club 
of  Ottawa,  Ohio,  is  pleased  to 
announce  the  operation  of  its 
new  2-meter  repeater  as  of 
January  1,  1980.  Located  in  Ot- 
tawa, Ohio,  the  repeater  has  an 
input  frequency  of  144.630  and 
an  output  frequency  of  145,230, 
This  repeater  is  carrier-operated 
accessed  and  operates  under 
callsign  KSBNSv  All  area  hams 
and  those  visiting  or  traveling 
through  the  area  are  invited  to 
make  use  of  our  repeater 

Robert  Northrop  AKdN 
Ottawa  01^ 


VOICE  INTERFACE 

The  October.  November,  and 
December  issues  of  73  Mag- 
azine have  been  outstanding 
and  I  wanted  to  let  you  know.  I 
reatly  enjoyed  reading  about 
"The  Black  Art  of  Antenna  De- 
sign" in  the  November  issue.  73 
is  by  far  the  most  interesting 
magazine  I  get. 

I  had  an  idea  hit  me  about  the 
width  of  voice  transmissions. 
An  S3B  signal  usually  takes  up 
about  5  kHz  of  spectrum.  NBVM 
seems  to  have  lost  a  lot  of  sup- 
port lately,  so  nothing  new  is 
reatly  happening  as  far  as  I  can 
telL  I  am  also  a  computer  nut 
and  own  an  Apple  computer,  tt 
seems  to  me  that  if  a  voice  Inter- 
face was  used  with  the  comput- 
er, you  could  talk  to  the  com- 
puter and  have  tt  sand  out  Morse 
code  or  HTTi  to  a  similarly 
equipped  station.  On  receive,  a 
program   could    convert   the 


Morse  back  Into  speech  using 
the  computer  voice  box.  With 
sharp  audio  filters^  it  would  be 
possible  for  4  to  5  stations  to 
have  voice  contact  In  about  2.5 
kHz  of  spectrum! 

Artan  Henderson  KA4HCM 

Saltville  VA 

P.S.  How  about  a  simple  2-meter 
FM  transmitter  article  some- 
day? 

MORE  WOODPECKERS? 

It  is  ironic  that  we  have  to  live 
with  the  woodpecker.  It  seems 

to  me  that  we  have  little  or  no 
choice.  Reporting  this  delib- 
erate source  of  interference  to 
the  FCC  undoubtedly  will  do  no 
good. 

I  say  this  due  to  a  recent  artl- 
cle  in  Microwaves,  Sept.,  79, 
pages  41-51,  in  which  it  was  re- 
ported that  the  U.S,  has  a  pos- 
sible  over-the-horizon  radar  in 
operation  in  Cypress  and  one 
under  construction  in  Maine  by 
QE,  this  one  with  operational 
tests  reportedly  to  begin  this 
falL 

The  fact  that  this  type  of  radar 
utilizes  frequencies  of  10-30 
MHz  means  that  our  problems 
are  about  to  be  compounded.  If 
the  tests  in  Maine  are  success- 
ful and  if  a  number  of  these 
monsters  are  deployed  at  a  later 
date,  then  large  segments  of  the 
already  limited  HF spectrum  will 
undoubtedly  become  useless 
for  normal  use. 

I  do  not  believe  that  the  FCC 
has  any  control  over  the  agen- 
cies operating  or  developing 
these  radars.  This  further  leads 
me  to  believe  that  any  com- 
plaints directed  at  the  FCC  con- 
cern ing  the  woodpecker  may 
lust  fait,  or  are  falling,  on  deaf 
ears. 

Johannes  P.  Fassotte  WL7AGQ 

Fairbanks  AK 


20MCB 


1 


I  am  wrjting  because  of  the 
mess  on  our  HF  bands.  It  seems 
that  having  to  take  a  theory  and 
code  test  no  longer  filters  out 
the  lids.  In  the  past  two  years,  I 
have  become  totally  disgusted 
with  the  lack  of  respect  on  HF. 
Many  people  do  not  listen 
before  they  talk  and  how  many 
times  have  you  heard  someone 
tuning  up  on  an  active  frequen* 

Continued  on  pag^  152 
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Tolk  State  of  the  art.  Versatility,  or  Economy  —  SWAN'S  fomous  "world's  besf 
Engineering  teann  has  designed  a  connplete  line  of  Transceivers  to  suit  your  need. 


Take  a  lCK)k  at  the^hree  iiottest  new 
SSB  Transceivers  this  year.  They're 
all  made  in  America  and  they're  all 
from  Swan.  Whatever  your 
dreams — from  a  compact  fully 
synthesized  mobile  to  a  full-blown 
base  station  with  dual  PTOs — one 
of  these  will  brfng  them  to  reality 
today.  They're  all  solid  state,  all  235 
Watts  PEP  and  CW  on  all 
frequencies,  and  most  of  all 
they're  affordaWe. 

Most  Advanced  HF 
Transceiver  in  ihe 
Worid— ASTRO  150 

HF  SSB  Transceiver  featuring 
*'VRS  "  a  knob  with  a  new  twist,  and 
over  100,000  fully 
microprocessor-controlled 
frequencies  on  present  or 
envisioned  **ham"  bands, 

n  High  Power  —  Full  235  Watts 
PEP  &  CW,  all  bands  □  Truly 
Synthesized  in  acciirate  100Hz 
step®  n  Full  CW  Break- In  with 
nan-ow  XTAL  Filter  □  Standby 
Memory  —  ALL  BANDS  a  True  PEP 


output  meter  D  Model  t50  —  80  thru 
10  meters  D  Model  151  —  160  thru 
15  Meters 

ASTRO  102  BX 


100  MX 


(gR^e 


I  H  ^  I  3.9 


ASr^€    tSO   Sil    TftHPiSCClVtB 


l#^«        ^MM 


^m       OFF        fTT        Off 


STIY 


kCV'WK: 


If  e*lN 


M<C  QAiM 


Most  Versatile  HF  1 60M- 
lOMTranscefver  in  the 
Worid— ASTRO  102  DX 

Dual  PTO's.  235  Watts  PEP  &  CW 
on  all  frequencies,  IF  Passband 
tuning,  with  LED  position  indicators 


and  full  break-in. 

D  All  solid  state  n  Modern  design 
and  styling  D  Tunable  notch  filter 
D  4  Function  Meter  D  Speech 
Processor  D  VOX  D  Adjustable 
AGC  Decay  D  2  Position  CW  Wave 
Shaping  n  16  Pole  IF  Filter 
a  Crystal  CW  Filter  Q  PLL 
Synthesized  Band  Sefeclion 

Economy  with  fop 
SWAN  quality  ond 
mobillfy— 100MX 

235  Watts  PEP  &  CW  on  all 
frequencies.  The  field-proven 
Rig  the  whole  world's  talking 
about. 

D  All  solid- state  D  Modern  design 
and  styling  G  VOX  D  Noise  Blanker 
D  Semi-CW  Break-in  a  RIT 
±1,5KHz  D25  KHz  Calibrator, 
buiit-in  n  CW  side  tone  with 
adjustabJe  pitch  and  level  a  internal 
speaker  u  Jack  for  external  counter 


A  atvisfofi  of  Ci/t>ic  C&nmunicafion&,  fnc 

305  Airport  B6.  •  Oceanside.  Ca.  92054 

(714)  757-7525 


c» 


^/ 


ASTRO  1 50 


Look  to  Swan  for  Quality  Accessories  . . .  and  Service     ^^q 


>lM/ards 


Bifi  Gosfiey  WB7BFK 
2665  North  1250  East 
Whidbey  Island 
Oak  HarbQf  WA  9827? 

Through  the  ccM^peration  of 
Or.  John  Allaway  and  C.  R, 
Emary  of  the  Radio  Society  of 
Great  Brttam,  I  was  able  to  ob^ 
tairt  complete  details  ol  this 
great  ofganizatiofi's  awards  pro- 
gram. 

The  foliowing  rules  and  condl* 
tlons  apply  to  all  HF  certificates 
and  awards  issued  by  RSGB  and 
should  be  read  in  conjunction 
with  those  governing  awards 
and  certificates  individually. 

All  members  of  the  RSGB  will 
be  afforded  awards  at  no 
charge.  Others  must  enclose  at 
least  6  IRCs  lor  each  award.  Ap- 
pficants  within  the  United  King- 
dom must  submH  QSL  cards  di- 
rectly to  RSGB  to  justify  their 
claim.  All  others  may  use  the 
general  certification  rule  with  an 


affiliated  society  ol  a  national 
organization. 

Endorsements  will  be  given 
for  All  Phone,  All  CW,  and/or  sin^ 
gle-band  accomplishments. 

COMMONWEALTH  0X 
CERTIFICATE  (CDXC> 

This  certificate  may  be 
claimed  by  any  licensed  ama- 
teur who  can  produce  evidence 
of  having  made  two-way  com- 
munication  with  stations  locat- 
ed in  at  least  50  call  areas  listed 
on  the  Commonwealth  call  area 
chart  shown  in  Fig.  1.  Ait  con* 
tacts  have  to  be  made  on  14 
MHz  and  an  additional  50  con- 
tacts must  be  made  in  Common- 
wealth call  areas  on  other 
bands.  In  the  case  of  "other" 
bands,  a  particular  call  area  may 
be  claimed  only  once,  irrespec- 
tive of  the  band  on  which  the  call 
area  was  worked.  The  other  call 
areas  do  not  have  to  t>e  the 
same  as  those  worked  on  14 
MHz. 
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Ffg.  h  List  of  British  Commonweatth  call  areas. 


UK 

European       DX 

Mode      Stations 

Stations    Stations 

CW/SS8/AM         1 

2                 5 

FM         Vz 

5              10 

SSTV/BTTY/OSCAR         5 

10               15 

Fig.  2. 

BRITISH  COMMONWEALTH 

RADIO  TRANSMISSION 

AWARD  (BCRTA) 

This  award  may  be  claimed  by 
any  licensed  radio  amateur  who 
can  produce  evidence  of  having 
effected  two-way  communica- 
tion with  stations  located  in  at 
feast  50  of  the  call  areas  on  any 
band  or  combination  of  bands. 
A  five-band  endorsement  is 
available  for  50  call  areas  on  5 
bands. 

WORKED  BRITISH 
COMMONWEALTH 

CERTIFICATE  (WBC) 

This  certificate  requires  the 
applicant  to  work  at  least  one 
British  Commonwealth  station 
located  in  at  least  five  of  the  rec- 
ognized continental  areas  as  de^ 
fined  by  the  ITU  and  noted  on 
the  chart  shown  in  Fig,  1.  For  the 
purpose  of  this  award,  North 
and  Sou  th  America  count  as  one 
continental  area. 

lABU  REGION  I  AWARD 

This  award  may  be  claimed  by 
any  licensed  amateur  who  can 
produce  evidence  of  having 
worked  stations  located  in  lARU 
Region  L  There  are  three  levels 
of  operating  achievement: 

Class  t  requires  contact  with 
all  countries  tn  lARU  Region  1 

Class  N  requires  contact  with 
35  countries  within  lARU  Region 

Glass  III  requires  contact  with 
20  lARU  Region  I  countries. 

To  be  eligible,  all  contacts 
must  be  made  after  January  t, 
1979.  Special  endorsements  are 
given  for  single  band  or  mode 
achievements. 

Members  of  lARU  Region  I 
are:  Algeria.  Austria,  Bahrain, 
Belgium,  Botswana,  Bulgaria^ 
Cyprus,  Czechoslovakia,  Den- 
mark.  Federal  Republic  of  Ger- 
many, German  Democratic  Re- 
public, Faeroes,  Finland, 
France,  Ghana.  Gibraltar, 
Greece,  Hungary,  Iceland,  Ire- 
land, Israel,  Italy,  Ivory  Coast, 
Jordan,  Kenya,  Lebanon,  Liber* 
la,  Luxembourg,  Malta,  Mauri- 
tius, Monaco,  Netherlands,  Ni- 
geria, Norway,  Oman,  Poland, 
Portugal,   Rhodesia,   Romania, 


South  Africa,  Sierra  Leone, 
Spain,  Sweden,  Switzerland, 
United  Kingdom,  USSR.  Yugo- 
slavia, and  Zambia. 

To  apply  for  any  of  the  awards 
sponsored  by  the  Radio  Society 
of  Great  Britain,  forward  your 
application  along  with  the 
award  fee  of  6  IRCs  to:  C.  R. 
Emary  G5GH,  Westbury  End, 
Finmere*  Buckingham  Bucks, 
England. 

Jeff  Maynard  G4EJ  A  writes  to 
inform  us  about  a  unique  award 
made  available  by  radio  ama- 
teurs in  the  England  County  of 
Cheshire. 

CHESHIRE  AWARD 

This  award  is  issued  in  three 
categories;  Applicants  receive  a 
gold  award  for  accumulating  50 
points,  a  silver  award  for  accu- 
mulating 30  points,  and  a  bronze 
award  for  accumulating  15 
points. 

Contacts  must  be  made  with 
only  radio  amateurs  in  the 
Cheshire  County  of  England  and 
there  are  no  band  or  mode  re- 
slriction  nor  any  date  limita- 
tions. 

Points  can  be  claimed  for  all 
valid  QSOs  according  to  Fig.  2. 

Should  you  contact  an  ama- 
teur who  resides  in  the  County 
Town  of  Cheshire  in  Cheshire 
County,  you  may  claim  double 
point  value. 

The  fee  for  this  award  is  US 
S3.00  or  10  IRCs.  This  includes 
postage  of  the  award  which  is 
attractively  printed  on  parch- 
ment with  an  embossed  seal 
signifying  the  category. 

QCR  apply;  however,  the 
Award  Manager  reserves  the 
right  to  request  QSLs  prior  to  is- 
suance of  the  award. 

F.  van  Greunen  ZS1  IT  recently 
wrote  me  on  behalf  of  the  South 
African  Radio  League  (SARLJ 
and  provided  details  for  their 
very  popular  African  awards  pro- 
gram. A  detailed  description  fol- 
lows. 

ALL  AFRICA  AWARD  (AAA) 

This  award,  sponsored  by 
SARL,  ts  made  available  to  DX- 
ers  throughout  the  world.  Below 
Is  a  list  of  areas  in  Africa  from 
which  QSL  cards  wttl  quarify  to 
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obtain  this  award. 

Confirmation  must  be  submit- 
ted in  respect  to  one  contact 
from  each  of  the  six  ZS  call 
areas  as  well  as  one  contact 
from  Botswana  (A2),  Lesotho 
{7P8),  and  Swaziland  (3D6),  plus 
one  contact  from  25  ditfereni 
areas  of  the  remaining  groups  of 
country  prefixes  shown  below, 

A  list  indicating  callsfgns, 
mode,  date,  and  time  must  ac- 
company QSL  cards  submit  led. 
Applicants  who  belong  to  lARU 
affiliated  clubs  or  societies  may 
have  their  QSLs verified  through 
their  affiliated  organization. 

All  stations  contacted  must 
be  fixed  land  stations.  Islands 
around  Africa  or  its  coast  do  not 
count  for  this  award.  All  con- 
tacts  must  be  made  after  No- 
vember, 1945,  with  a  minimum 
CW  report  ot  338  or  phone  report 
of  33.  This  award  is  issued  free 
to  SARL  members;  it  is  $.50  US 
or  10  IRCs  for  non-members. 

Countries  List:  Algeria, 
Angola,  Sudan,  Congo  Kinsha* 
SB,  Burundi,  Rwanda,  Somali 
Rep.,  Cameroons.  Egypt,  Eri- 
trea. Central  Africa  Rep.,  Rep.  of 
Congo  Brazzaville,  Gabon, 
Chad,  French  Morocco,  French 
Somaliland,  Ivory  Coast,  Da- 
homey Rep.,  Volta  Rep,,  Mauri- 
tania, Senegal,  Niger  Rep,.  Rep. 
of  Guinea,  Gambia,  Ghana,  Ken- 
ya, Liberia,  Libya,  Mozambique, 
Nigeria,  Zambia,  Malawi,  Portu* 
guese  Guinea,  Sierra  Leone, 
Rhodesia,  Spanish  Morocco  or 
Ifni  or  Rio  de  Oro  or  Spanish 
Guinea.  Tangier,  Tanzania, 
Tunisia,  Togoland,  Uganda, 
Botswana,  Lesotho,  Swaziland, 
South  West  Africa,  Rep.  of 
South  Africa  (ZSVZS6),  Trans- 
kei,  Bophuthatswana, 

Applications  and  the  appro* 
priate  award  fee  should  be  ad- 
dressed to  the  attention  of:  F, 
van  Greunen  ZS1IT,  Awards 
Manager,  South  African  Radio 
League.  PO  Box  3811,  Gape 
Town  8000,  South  Africa. 

AWARDS  FROM 
CERTIFICATE  WORLD 

I  was  very  pleased  to  receive  a 
letter  from  a  new  subscriber  and 
also  to  learn  of  his  new  adven- 
ture  of  collecting  various  ama* 
teur  operating  awards.  Meet  Stu 
Herring  WB5ULD  from  Fulton, 
Mississippi.  Sty  features  some 
very  attractive  awards  tor  the 
parchment  pursuer. 

Representing  Certificate 
World,  we  find  his  awards  are 

Continued  on  page  161 
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New 

Headsets  With 
Selectable 
MIcrophon 
impedance 


When  traffic  is  heavy  and  the  session 
is  long,  you  need  the  comfort  and 
efficiency  of  a  Telex  headset.  The  new 
ProConn  300  and  ProCom  200  provide 
hands-free  operation  and  the  exact 
mike-to-mouth  distance  for  consistent 
and  reliable  VOX  operation. 

ProCom  300 

The  ult innate  in  connfort,  the 
ProCom  300  is  an  ultra-light, 
single-sided,  aviation  style 
headset  with  a  powerful, 
electret  noise-cancelling 
microphone.  This  dual 
impedance  microphone 
has  a  200  to  3500  Hz 
frequency  response  specifically 
tailored  to  the  human  voice.  The 
earphone  has  a  low  impedance, 
dynamic  element  with  a  sensitive 
tailored  frequency  response  of 
300  to  3000  Hz. 

ProCom  200 

This  dual  muff  headset  has™ 
powerful,  dual-impedance^ 
electret  microphone  with    • 
a  typical  frequency  response 
of  200  to  3500  Hz.  The 
dynamic,  low  impedance    ^^ 
headphone  has  a  very        ^\ 
sensitive  200  to  12000  Hz        k 
frequency  response. 


Footswitch  (FS-t)  and  handswitch 
[HS-1 )  accessories  or  the  built-in  VOX 
select  switch  provide  total  professional 
flexibility.  Write  for  complete  details  today. 


TELEX  COMMUNICATONS.  INC. 

DCPAfTTIH^KT  7-St 

BOni  NORTHEAST  ritGHVmv  SIX.  tlNCOLM,  IVE  BBSDSi  USA 
EUROPE:  g|?  i*ye  de  <a  tegcin^d'Honrtaur  53200  St  Oerris.  f  runce 


Tower  shown  is 
The  NEW  Hy-Gam 

HG-52SS 

Self  Supporting 
]   Crank-Up  Tower 


v^REAtSer  Seivice— seepage  195 
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James  D,  Cain  KITN 
306  Vernon  Avenue 
Vernon  CT  06066 

January,  1980»  not  only  ush- 
ered  in  a  new  decade  (unless 
youVe  progressive  and  follow 
thedecade-begins  in  81  theory), 
but  it  also  may  have  brought  the 
bad  news  that  the  sunspot  peak 
has  come  and  gone.  Ted  Cohen 
K4XX  says  the  monthly  mean 
sunspot  number  from  the  Zurich 
observatory  for  December  was 
182.2,  down  from  November's 
185.0,  and  the  Hgures  tor  Jan* 
uary  were  lower  still.  Boo.  Hiss, 
Several  more  exceUent  propaga- 
tion years  are  in  store,  however, 
since  the  sunspots  are  always 
lazier  in  dropping  oH  than  they 
were  when  climbing  toward  the 
summit,  whenever  it  was.  The 
next  minimum  is  expected  in 
1986  or  1987.  so  don't  fold  up 
your  six-and-ten-meter  beams 
yetl 

January's  big  story  in  the 
world  of  DX  was  the  simuUa^ 
neous  operation  from  Kingman 
Reef  and  Palmyra  Island  which 
took  place  from  January  5  to  10. 
The  relative  success  of  the  op- 
erations from  a  ham  radio 
standpoint  took  a  backseat  to 
Ihe  human  drama  which  unfold* 
ed  as  the  group  made  their  way 
lo  these  two  isolated  spots.  On 
January  4,  WA6YQW.  K6LPL 
WA2FIJ.  W5VAH,  KB5FU. 
WD5FJU  and  K2HXF  departed 
Honolulu  for  Palmyra  by  char- 
tered plane.  The  grass  landing 
strip  on  Palmyra  was  slick  from 
rain  and  the  landing  resulted  in 
a  demolished  aircraft  and 
serious  injuries  to  Jan  Gould 
WA6YQW.  She  was  airlifted 
back  to  Honolulu  and  hospital- 
ized at  the  Trtppler  U.S.  Army 
Hospital  with  multiple  broken 
tK>nes.  No  other  members  of  the 
group  were  injured,  and  they 
went  on  with  the  expedition. 

The  Palmyra  team,  led  by 
K6LPL,  remained  to  set  up  and 
operate  K6LPUKH5;  the  rest  of 
the  group  departed  by  boat  for 
Kingman  Reef  where,  on  Jan* 
uary  6,  WA2FI J/KH5K  appeared 
on  the  bands.  About  5,000  con- 
tacts  were  made  from  Kingman, 
17,000  from  Palmyra.  Equipmenl 
difficulties  on  Kingman  reduced 
the  efficiency  of  the  operation 
there;  vertical  antennas  were 
used   and   did   not   work   as 


planned. 

As  the  two  groups  were  pre- 
paring to  wrap  up  their  opera- 
tions* with  Kingman  shutting 
down  for  the  boat  trip  back  to 
Palmyra,  disaster  again  befell 
the  operation,  Dave  Gardner 
K6LPU  a  neurosurgeon,  fell  and 
lacerated  his  hand  on  a  piece  of 
glass.  The  injury  was  serious, 
and  once  again  the  U.S.  Coast 
Guard  was  cailed  in  to  evacuate 
the  entire  party  to  Honolulu, 
where  K6LPL  was  treated.  He 
faces  further  surgery. 

QSL  card  chores  for  these 
two  operations  -  eing  han- 
dled by  WA2FIJ  -'LPU  the 
Southern  Califo  .  .  i^lubwill 
be  assisting  w.  '  K6LPU 
KH5  confirmation.  ^  fund  has 
been  established  U^,  Jan  Gould 
WA6YQW,  who  f  acfe  3  a  very  long 
recovery  period  from  the  injuries 
she  received  in  the  landing 
crash.  This  fund  Is  being  ad- 
ministered by  Norm  Friedman 
W60RO,  5400  Lmdiey  Avenue. 
Apt.  312,  Encino  CA  91316.  The 
fund  is  not  connected  with  ex^ 
penses  of  the  trip  par  se. 

The  ARRL's  W1AW  on-the-air 
DX  bulletin  resumed  on  January 
18  after  several  w  without  a 
""sponsor."  The  tion  was 

thanks   to   the  m   New 

England  DX  A^  ^n,  who 

offered    to    pro.  ^  weekly 

news   item   for  League's 

broadcast. 

2L1A0I  expectei  to  be  in 
China  the  first  of  f  larch,  prob- 
ably accompanied  jyZLIAMO. 
This  visit  has  prompted  more 
speculation  on  thi  DX  bands 
than  any  other  in  recent 
memory.  When  yOJ  reatj  this, 
any  operation  froni  China  (the 
call  BY2F  has  beer  mentioned) 
will  be  history.  Following  last 
summer's  one-hour  operation  by 
JA6H0Z/BY,  word  v/as  that  out- 
siders would  not  be  permitted  to 
operate  from  China  until  the 
Chinese  themselves  began  get- 
ting on  the  air.  But  it  doesn't  hurt 
to  hope , . . 

Both  the  Andaman  and  Lac- 
cadive  Islands  were  on  last 
month^s  "Top  25"  1'  ♦.of  needed 
countries.  In  order  lor  an  ama- 
teur station  to  come  on  from 
either  of  those  spots,  it  will  re* 
quire  a  native  islander  who  has 
lived  there  for  a  period  of  time. 
So  scratch  those  two  from  your 
DXpedition  list.  A  V-  ist  German 


amateur  recently  received  a  let- 
ter from  the  Indian  Ministry  of 
Home  Affairs  saying  "neither  In- 
dian nor  foreign  nalionals  are 
allowed  operation  from  the  Lac- 
cad  ives,"  Dont  hold  your  breath 
for  a  VU7  on  the  bands. 

Also  on  the  "Top  25"  is  Burma, 
where  VE3FXT  is  presently  do- 
ing some  scientific  work  and 
has  a  license  for  very  low  power 
commercial  work,  somewhere  in 
the  15-meter  band.  No  reports  of 
anyone  hearing  him. 

Have  faith  . . .  things  are  look- 
ing up  for  a  few  of  the  countries 
on  that  list;  although  ZA3KL  is 
still  not  verified  as  having  been 
in  Albania  at  all,  much  less  with 
permission  to  operate  (he  was 
on  the  bands  briefly  in  early 
January),  there  is  hope  for  an 
operation  from  Australia's 
Heard  Island,  VKO,  sometime 
this  spring.  A  scientific  expedi- 
tion left  for  Heard  on  Feb- 
ruary 29  for  a  short  visit,  and  Jim 
Smith  P29JS  contacted  the 
leader  of  the  group  with  an  eye 
on  some  sort  of  operation  from 
Heard.  Jim  was  hoping  for  a 
"controlled"  lype  of  operation 
utilizing  a  non-amateur  within 
the  expedition  group  to  provide 
a  few  contacts  from  the  island. 
The  time  interval  between  this 
writing  and  publication  will 
answer  the  question  of  whether 
the  initiative  bore  fruit. 

While  we're  on  the  subject,  we 
might  as  well  work  our  way 
down  those  25  DXCC  countries 
until  we  get  to  some  positive 
things.  No  immediate  hope  for 
numbers  7, 8, 9. 10,  which  are  70 
South  Yemen,  FB8W  Crozel,  XU 
Kampuchea,  and  3Y  Bouvet. 
Number  eleven  was  the  An- 
damans.  And  3X  Guinea  doesn't 
look  bright,  either.  But!!!  601 
Somalia  may  appear.  We  had  a 
call  from  a  W6  the  other  day  who 
needed  just  that  one  to  have 
them  all,  and  we  tried  to  cheer 
him  up.  With  taik  of  the  U.S. 
establishing  a  military  base  of 
some  sort  in  Somalia,  a  ia  Diego 
Garcia,  the  chances  of  amateur 
radio  are  increased  Immeasur- 
ably, Could  t>e  as  early  as  the 
end  of  this  year. 

As  for  14,  Glorioso.  and  20, 
Juan  de  Nova,  both  FR7-lype- 
callsign  islands,  odds  are 
against  any  activity  until  one  of 
the  resident  amateurs  on  the 
"big"  island,  Reunion,  is  abte  to 
activate  them.  As  this  is  written, 
N2KK,  K5C0,  and  N5AU  are  on 
their  way  to  Reunion  with  hopes 
of  activating  the  outer  islands. 
but  the  prospects  are  dim. 


Talk  continues  of  an  opera* 
tion  from  CEOX  San  Felix  by 
Chilean  amateurs,  perhaps  this 
year.  But  the  Navy  must  be 
called  in  to  transport  a  group  to 
Sao  Felix,  and  the  cost  is  very 
high. 

Number  16,  Afghanistan,  has 
seen  all  operation  cancelled  by 
the  invasion  by  the  U.S.S.R,  Sta* 
tions  have  been  reported  sign- 
ing such  things  as  UACAA/YA 
and  the  like;  even  if  they  are  real 
stations,  the  DXCC  administra- 
tors will  probably  not  allow 
credit.  XV5  Viet  f^lam  is,  of 
course,  off  the  air. 

At  present,  at  least  two 
amateurs  from  Belgium  are  in 
9U  Burundi,  with  hopes  of  li- 
censing. That  might  move 
Burundi  down  from  its  number 
18  slot  on  the  list.  Not  much 
hope  for  4W  N.  Yemen,  but  S9 
St.  Thomas  (formerly  CR5  Sao 
Thome)  may  be  on  this  spring 
thanks  to  04CBSt  who  may 
make  a  business  trip  there  in 
March  or  April.  Angelo  revealed 
these  plans  when  he  attended  a 
meeting  of  the  Southern  New 
England  DX  Association  in 
Boston  on  January  11. 

Since  we're  this  far  along,  we 
might  as  well  finish  out  the  25  on 
the  list.  MKO  f^alpelo  is  so  dif^ 
ficult  and  dangerous  to  get  to 
that  it  is  probably  out  of  the 
question  for  some  time,  espe* 
cially  after  the  problems  en^ 
countered  by  the  Kingman/ 
Palmyra  team.  5A  Libya  and  7Q 
Malawi  have  poiitical  cir* 
cumstances  precluding  any 
operations  soon.  But  Uganda 
could  see  a  5X5  operation  any 
day,  now  that  tdi  Amjn  is  out,  It 
will  be  fun  to  look  back  at  that 
list  of  25  at  the  end  of  1980  and 
mark  off  the  countries  which 
saw  amateur  radio  operations 
happen.  Let's  hope  for  plenty! 

During  1979,  eleven  countries 
had  changes  of  government  as 
despotic  rulers  were  either 
eiiled  or  assassinated.  Can  you 
name  Ihem?  They  are,  by  radio 
prefix,  XU,  EP,  VP2G,  5X5,  YN, 
3C1,  TU  YS.  HM,  TT,  and  YA. 
From  the  DXer*s  point  of  view, 
the  changes  were  for  the  good  in 
the  cases  of  5X5,  3C1,  XL,  and 
TT.  The  changes  will  not  affect 
us  as  far  as  Grenada,  Nica- 
ragua. El  Salvador,  and  Korea 
are  concerned.  Kampuchea  was 
a  lost  cause  as  far  as  amateur 
radio  goes,  so  no  matter.  There 
may  be  activity  from  Iran  as  time 
goes  along,  but  YA  is  probably 
going  to  be  silent  for  some  time. 
lODUD  activated  the  Vatican 
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station,  HV3SJ,  reguIarSy  early 
in  the  year;  QSLs  go  to  his 
Italian  address.  He  was  most 
often  found  on  15  SSB.  ZS2!Mi 
leaves  Marion  Island  at  the  end 
of  April;  he  has  been  very  active 
on  14240  around  04^0600  UTC  on 
various  days,  often  with  assis- 
tance from  his  QSL  manager, 
WA2IZN.  The  Long  Island  DX 
Association  donated  the  ZS2MI 
cards. 

More  clubs  report  electing 
new  officers  for  1980:  The 
Western  Washington  DX  Club, 
whose  Totem  Tabloid  is  one  of 
the  finest  local  club  bulletins 
around,  tabbed  W7Y0Z,  N7CY, 
WA7GRE,  K7YDO,  W70T0»  and 
WB7WEI  for  Club  duties.  Ttie 
240'membef  Southern  Califor- 
nia DX  Club  elected  W6SP, 
N6AHU.  WA6WZ0,  and  W6PN. 
The  Texas  DX  Society  out  of 
Houston  honored  N5WW, 
K5BZU,  KA5CHW,  and  K5NA 
with  work  slots. 

If  you  work  4U1  ITU,  be  sure  to 
ask  for  the  operator's  own  home 
callsign  and  send  your  QSL  to 
him  directly.  That's  the  way 
things  are  run  there  in  Geneva. 

YASME  operations  by  Iris  Col- 
vin  W6QL  and  Lloyd  Colvin 
W6KG  moved  from  St,  Lucia, 
where  they  signed  J6L00,  to 
Dominica.  J7DS8»  during  Jan- 
uary. J6L00  made  9,000  con- 
tacts  with  130  countries;  the 
Colvins  also  worked  all  U.S.  call 
areas  on  160  from  St.  Lucia. 
Their  plans  to  operate  from  FM7 
Martinique  following  St.  Lucia 
were  thwarted.  While  in  St. 
Lucia,  two  local  amateurs, 
J6LHV  and  J6LIM  (VE2EWS), 
dropped  by  the  Colvins'  operat- 
ing site  with  busted  rigs.  When 
they  left,  the  rigs  were  working 
again. 

TF3SG^s  6-meter  privileges 
have  been  extended  through 
1980;  he  has  been  working  up 
and  down  the  East  Coast  of  the 
U.S.  since  the  first  of  January. 
Over  300  Worked  All  States 
awards  have  been  awarded  for 
contacts  on  60  MHz.  Compare 
that  to  over  700  5-band  DXCC 
plaques  engraved  thus  far  and 
the  relative  difficulty  of  DX 
becomes  apparent. 

The  ARBUs  DX  Advisory 
Committee  has  several  new 
memtJers,  appointed  by  Presi- 
dent W2HD  for  two-year  terms 
beginning  January  1.  The  entire 
committee  is  W10T,  W2QM, 
W3ZN,  N4MM,  K5YY  (Chair- 
man). N6RJ,  K7LAY,  WBSEUN. 

Continued  on  page  759 
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HG-52SS 

Self -Supporting 

Crank-Up 
Tower 


The  Hy-Gain  Model  HG^52SS  is  a  62 
foot  self-supporting  crank-up  tower 
designed  for  antenna  loads  of  up  to  9.0 
square  feet  in  winds  up  to  50  mph.  This 
all  steel  constructed  tower  is  hot  dip 
galvanized  after  fabrication  to  ASTM 
specifications.  Features  include  extra- 
strength  diamond  web  bracing  and  an 
improved  guide  system  for  the 
telescoping  sections,  which  provides 
rigid,  close  toierance  structural  support 
wHile  leaving  the  tube  ends  open  tor 
complete  surface  galvanizing  and 
unrestricted  moisture  drainage.  Rotators, 
including  the  Hy-Gain  300  and  COE 
Taillwister,  can  be  mounted  Inside  the 
top  section  on  the  rotor  mounting  ptate 
included  with  the  tower.  The  HG-52SS  is 
easily  raised  and  lowered  by  manual  or 
optional  electric  winch  system.  A  thrust 
bearing  is  available  which  bolts  to  the  top 
section  and  accommodates  masts  op  to 
2  inches  in  diameter.  The  HG'52SS  is 
easily  erected  on  a  limited  area  site,  and 
can  be  readKy  retracted  to  a  21  foot 
height  for  service  of  the  antenna* 
Hy-Gain  manufactures  a  complete  line  of 
Crank-Up  towers  from  33  to  70  feet. 
Write  for  complete  details  today. 
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In  a  previous  column,  we  de^ 
scribed  the  new  Intel  8085  mi- 
croprocessor integrated  circuit. 
Thfs  is  an  upgraded  type  of  8080 
micfoprocessor  chip,  since  it 
has  features  that  are  not  found 
on  the  8080-type  device.  One  of 
the  advantages  in  using  the 
8085  device  is  the  availability  of 
"famiJy"  devices  that  may  be 
used  with  little  or  no  additional, 
external  logic.  This  makes  the 
6085  and  its  family  of  devices 
ideal  for  small  controllers,  in- 
struments^  and  games  where  ex* 
pansion  and  the  ability  to  run 
large  programs  such  as  BASIC 
may  not  be  required. 

In  this  month's  column,  we 
will    describe    two    of    the 


80S5-family  devices,  the  8155 
read/write  memory  chip  and  the 

8355/8755  read-only  memory  de- 
vice, the  pin  configurations  and 
block  diagram  for  which  are 
shown  in  Figs.  1  and  2.  The  8365 
and  8755  read-only  memory  de- 
vices are  equivalent,  as  far  as 
the  user  is  concerned.  The  8355 
device  is  a  mask-programmed 
device,  while  the  8755  is  a  pro- 
grammable device  that  may  t>e 
erased  and  reprogrammed 
much  I  ike  the  popular  1702  A  and 
2708  PROM  devices.  The  8755 
contains  2048  (2K)  bytes  of  read- 
only  memory  that  may  be  ac- 
cessed by  using  eleven  address 
bits  and  two  chip  enable  inputs, 
CE  and  CE.  These  two  control  in- 
puts must  be  at  logic  one  and 
logic  zero,  respectively,  for  the 
memory  to  be  accessed.  Since 
the  8755  is  an  SOSS-family  de- 
vice, the  low  address  and  data 


1 
1 


M1  Mode  of  Operation 

0  Output  a  logic  zero  durfng  the  second  half  of  the 
count. 

1  Output  a  square  wave,  same  as  00,  above,  but 
reload  and  restart  the  count  at  the  end  of  each 
count  sequence. 

0  Output  a  single,  short  pulse  at  the  end  of  the  count 
sequence. 

1  Output  a  single  pulse  at  the  end  of  the  count,  but  re- 
load  and  restart  the  count  at  the  end  of  each  count 
sequence. 

Table  t. 


bus  signals  are  multiplexed  on 
the  bidirectional  address-data 
bus  lines,  AD7-AO0.  As  such, 
the  8755  is  not  very  exciting.  It 
does  contain,  however,  two 
eight-bit  I/O  ports  that  allow  the 
chip  a  great  deal  of  flexibility. 

The  I/O  ports  on  Ihe  8755,  and 
the  S355  as  well,  may  t>e  pro- 
grammed on  a  bit-by-bit  basis  so 
that  the  individual  I/O  bits  may 
be  either  Input  bits  or  output 
bits.  This  allows  you.  the  user,  to 
select  any  combination  of  input 
and  output  bits,  from  16  inputs 
to  16  outputs.  Each  of  the  two 
I/O  ports  on  the  8355/8755  chip 
has  a  control  register  that  is  as- 
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Fig.  h  Btock  diagram  and  pin  configuration  for  the  8755  rea(^-only  memory  used  In  8085'based  systems. 
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socfated  with  it  so  that  the  bits 
may  be  easily  programmed.  To 
make  our  system  fairly  easy  to 
understand,  we  have  chosen  to 
use  the  accumulator  t/0  tech- 
nique to  interlace  the  two  I/O 
ports  on  the  8355/8755  chip  to 
the  8085.  To  do  this,  we  have 
gated  together  the  necessary 
8085  control  signals  to  generate 
the  IN  and  OUT  signals  that  are 
necessary  for  1/0  controL  These 
signals  are  applied  to  the 
8355/8755  chip^s  lOR  and  TOW 
pins.  The  device  addresses  for 
the  t/0  ports  and  their  control 
registers  are  shown  below: 

Port  A  X)O0OOC00 

POftB  XXXXXXOI 

Pofi  A  Comroi  Register  KXXXXXIO 
Port  B  Oonlrol  Register  XXXXXXtt 

The  X  bits  are  "donl  care" 
bits«  since  their  states  do  not 
have  to  t>e  known  to  select  one 
of  the  four  functions.  We  are  at- 
towed  this  flexibility  since  the 
chip  is  also  controlled  with  the 
CE  and  CE  inputs;  these  two  in- 
puts must  t>e  in  their  proper 
State  before  the  chip  can  oper- 
ate on  the  ports  or  the  port  con- 
trol registers.  It  is  important  for 
you  to  note  that  you  cannot  read 
the  contents  of  either  control 
register.  The  contents  of  the  reg- 
isters can  only  be  updated  and 
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Fig.  a 


not  checked. 

In  our  small  8085-based  sys- 
tem, we  have  configured  the 
chrps  so  that  the  read-only  mem- 
ory in  the  8355  or  the  0755  chip 
starts  at  address  000  000  and 
continues  through  address  007 
377.  The  I/O  ports  have  ad- 
dresses 001  and  002.  with  the 
control  registers  having  ad- 
dresses 002  and  003,  Our  final 
system  does  not  have  absofuie 
addressing,  since  some  of  the 
unused  address  bits  are  ig- 
nored. More  decoding  is  neces- 
sary if  you  wish  to  expand  the 
small  system  that  is  discussed 
in  this  column. 

The  8155  read/write  memory 
chip  contains  256  bytes  of  mem- 
ory, which  is  probably  more  than 
enough  for  a  small  system.  In 
most  cases,  the  read/write  mem- 
ory will  be  used  for  temporary 
storage  of  data  or  results,  as 
well  as  register  and  address  in* 
formation.  The  8155  is  also  bus- 
compatible  with  the  8066  sys- 
tem, through  the  use  of  the 
bidirectional  address/data  bus 
and  standard  control  signals.  In 
this  case,  the  lO/M,  RD,  and  WR 
signafs  are  all  that  are  needed 
for  memory  control.  The  ALE, 
CLOCK,  and  RESET  signals 
from  the  8085  are  also  provided 
for  internal  control  of  the  chip. 

The  8155.  like  the  8355  and 
8755  chips,  has  some  I/O  lines. 
In  fact,  there  are  two  eight-bit 
I/O  ports  and  one  slx*bit  I/O  port 
on  the  8155  chip.  The  two  eight- 
brt  I/O  ports  may  be  operated  in 
either  the  input  or  output  mode. 
Individual  bits  can  not  be  se- 
lected, as  was  the  case  with  the 
8355/8755  device.  These  two 
ports  are  called  ports  A  and  B. 
The  six-bit  i/0  port,  port  G,  may 
be  operated  in  a  number  of 
ways,  but  these  are  beyond  our 
present  discussion.  Let  us  just 
say  that  they  allow  the  1/0  ports 
to  operate  In  a  manner  that  is 
similar  to  thai  encountered  in 
the  mode  1  and  mode  2  opera- 
tion  of  the  8255  programmable 
peripheral  interface  chip. 

The  8155  read/write  memory 
chip  also  contains  a  14-bit  pro- 
grammable counter,  referred  to 
as  a  timer.  The  timer  may  use 
either  the  8065's  clock  output  or 
an  externally  applied  clock  sig- 
nal The  timer's  output  is  avail- 
able as  a  pin  on  the  8155  chip 
and  it  may  be  used  in  a  number 
of  ways,  depending  upon  your 
needs.  It  could  be  connected  to 
the  Serial  Input  Data  pin  (SID, 

Continued  on  page  122 
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18HT 


The  World's  Hnest 
Multiband  Vertical 


The  1 8HT  "Hy-Tower"  is  the  only  full  size, 
automatic  band-switching  vertical  antenna 
for  80  thru  1 0  meters  on  the  market  today!  It 
features  a  unique  stub  decoupling  system 
which  effectively  isolates  various  sections 
of  the  antenna  so  than  anelectrical  V* 
wavelength  Cor  odd  multiple  of  a  V* 
wavelength]  appears  on  all  bands.  As  a 
result,  the  VSWR  is  less  than  1 .5:1  at 
resonance  80  thru  1 0  meters. 

Typical  2:1  VSWR  Sandwidths  arm: 

m  700  kHz  on  1  0  meters 

•  300  kH2  (or  better)  on  1  5,  20,  and 

40  meters 
m  250  kHz  on  80  meters 

With  the  addition  of  a  base  toading  coif, 
the  ISHTalso  provides  exceptional  160 

meter  performance! 

Many  1  SHITs  have  been  in  service  for 
1 5  years  or  more  and  they  still  deliver 
''original  spec"  performance.  This 
enviable  record  is  the  result  of 
Hy-Gain's  no-compromise  attitude 
tov\^ard  materials  and  construction/The 
1  8HT  is  complete  with  a  24  foot 
galvanized  tower  that  supports  the 
entire  system  without  guys  in  winds  up 
to  75  mph.  The  top  section  consists  of 
dependable  6063-T832  taper 
swagged  aluminum  tubing  that 
extends  the  antenna  to  an  overall 
height  of  50  feet.  A  special  hinged 
base  allows  complete  assembly  on  the 
ground  and  permits  easy  raising  and 
lowering. 

Hy-Gain  offers  a  wide  selection  of 
vertical  antennas  as  well  as  a 
complete  line  of  beams  and  crank-up 
towers.  Write  for  detailed  inforfnatton 
today! 


TELEX  COMMUrsllCATlONS,  INC. 

OfPAIVTWEIVr  7 '24 

eSDI  NORTHE&ST  HIGHWAY  Six.  LINCOLN  NE  68505  U  S  A 

EUROPE:  39  riii?  tie  IS  LngcnHj'HonneMr.  9380(1  St  Denia,  Frence 


1       EunOi 


tf^HuUA^iJIi;^,, 


,^j*i 


73Magazme  •  ApnI.  1980     27 


New^  Products 


KLMS  KT-34XA 

KLM  Electronics'  new  KT- 
34XA  trfbander  detivers  broad- 
band coverage  on  20,  15,  and  10 
meters  at  performance  levels 
equal  to  or  exceeding  many 
stacked  monoband  systems. 
With  reduced  weight  and  wind 
load,  and  tower  and  rotator  re- 
quirements, Dveraii  system 
costs  can  be  kept  to  a  minimum 
with  no  sacrifice  In  perfor- 
nnance. 

KLM's  field-proven  4-element 
KT*34  is  the  heart  of  the  new  "X'^ 
tribander.  Bui,  doubling  the 
boom  length,  adding  one  more 
tri-resonant  element,  and  one 
futhsized  10-meter  element  has 
increased  the  gain  to  11-11.3 
dBd  on  10  meters,  9-9,5  dBd  on 
15  meters,  and  8.5-9  dBd  on  20, 
Two  driven  elements  are  used  to 
make  the  KT-34XA  unusually 
broadbanded  (a  concept  applied 
lo  many  KLM  antennas).  Gain  is 
virtuaily  flat  across  each  band 
except  for  10  meters  which  has 
been  optimized  for  the  DX'er  at 
28-29  MHz. 

The  traps,  coits,  and  capaci- 
tors of  conventional  tribanders 
have  been  discarded  in  favor  of 
integral  linear  loading  and  Hi-Q 
air  capacitors,  all  composed  of 
aiuminum  tubing.  These  give 
the  KT-34XA  a  conservative 
power  handling  capability  of  4 
kW  PEP  and  a  high  level  of 
operating  efficiency.  Linear 
loading  also  makes  full  V4-wave 
elements  possible  on  10  and  15 
meters,  and  brings  20  meters 
much  closer  to  the  desirable 
Vj  wavelength  than  any  conven- 
tional tribander. 


Mechanically,  the  KT-34XA 
has  been  built  to  survive.  All 
aiuminum.  including  the  boom, 
is  tough  weather-resistant 
8063~T632  alloy.  All  electrical 
hardware  and  guy  cables  are 
stainless  steel.  Virtually  in- 
destructabie  lexan  insulators, 
just  like  those  used  on  KLM*s 
linear-loaded  40-meter  Big 
Sticker,  are  used  for  mounting 
the  elements  and  insuiating 
them  from  the  boom.  KLM's 
3-60-MHz  4:1  ferrite  balun  is  sup- 
plied with  the  KT-34XA  for  direct 
connection  lo  any  50-Ohm  coax- 
ial feedline.  Special  kits  to  up- 
grade the  KT-34  are  also  avail* 
able. 

For  more  information,  con- 
tact KLM  Efectronics,  17025 
Laurel  Road,  Morgan  Hif!  OA 
95037.  Reader  Service  number 
40, 

5820  437-1918 

TRANSMITTER,  RADIO 

T-11S1  (V)/USQ 

FORKED  STICK,  PRAT  MOSS 

The  disgustingly  decrepit  dab 
of  doggie^doo  distastefully 
depicted  does  indeed  deceive. 
Delicately  encapsulated  within 
a  husk  of  camouflaged  epoxy  »s 
a  VHP  transmitter!  OperaUng  in 
the  150'MHe  range,  this  aeslhet- 
Ically  appealing  little  unit  is  ac- 
lualty  a  "seismic  intrusion  de- 
tector**— a  sophisticated  sur* 
veillance  monitor  which  was 
used  in  V*et  Nam  to  detect  troop 
movements. 

The  luscious  looking  Jump  of 
fecal  foolery  contains  several 
discrete  transistors  and  a 
seismic  detector.  The  instru- 


ment Is  powered  by  three  mer- 
cury cells  and  is  armed  by  with- 
drawing a  small  plastic  pin 
which  closes  a  switch. 

In  actual  use,  seismfc  Intnj- 
sion  detectors  are  scattered 
throughout  an  area  suspected 
of  being  m  the  route  of  the 
enemy;  ground  vibrations  cause 
an  inertial  device  to  close  a  cir- 
cuit, activating  the  transmitter 
The  pulse-coded  signals  are 
picked  up  by  a  remote  VHP  mon* 
ilor  receiver,  alerting  personnel 
to  the  presence  of  intruders. 

Range  of  the  radiated  signal 
is  approximately  300  meters, 
limited  by  its  relatively  low 
power  (a  few  milliwatts)  and  its 
builtHO  copper-foil  dipole.  After 
15  years»  the  batteries  are  dead, 
but  the  circuit  is  still  very  much 
active.  Who  will  be  the  first  to 
key  up  the  local  repeater  with 
digital  doo-doo? 

Weighing  only  about  an 
ounce,  the  detectors  were  made 
in  several  different  sizes  and 
shapes.  Their  cruddy  appear- 
ance was  deliberately  designed 
to  blend  in  with  native  ground  lit- 
ter. While  some  look  like  drop- 
pings from  a  passing  puppy, 
others  resemble  nondescript 
globs  of  mud. 

If  anyone  would  like  to  own 
his  very  own  Iransmltting  atroci- 
ty«  he  may  order  one  for  only  $5 
postpaid  from  John  Meshna,  PO 
Box  62,  f9  Ailerton  Street,  East 
Lynn  MA  01904.  Reader  Service 
number  478. 

Robert  B.  Grove  WA4PYQ 
Brasstown  HQ 

JUST  WRAP  KIT 

Complementing  the  introduc- 
tion of  its  new  Just  Wrap  wire 
wrapping  tool,  O.K.  Machine 
and  Tool  Corp.  has  announced 


Its  new  Just  Wrap  Kit.  The  Just 
Wrap  tool  wraps  30  AWG  wire 
onto  standard  -025"'Squar© 
posts  without  stripping  or  slit- 
ting the  insulation.  The  tool  can 
daisy  chain  continuously 
through  several  points  or  can  be 
used  in  the  point-to-point  mode. 
It  contains  a  built-in  wire  cutoff 
device  for  terminating  the  final 
connection  of  each  chain.  The 
JWK-6  Kit  contains  the  Jyst 
Wrap  wrapping  tool,  the  JUW^I 
unwrapping  tool,  and  four  50-ft. 
wire  refill  cartridges,  1  each  m 
red,  white,  blue,  and  yellow,  all 
packaged  in  a  sturdy,  reusable 
clear  plastic  box.  The  JWK-6 
Just  Wrap  Kit  is  available  from 
stock  at  local  electronics  retail* 
er  or  directly  from  O.K,  Machine 
and  Tool  Corp,,  3455  Conner 
Street  Bronx,  NY  10475^  Reader 
Service  number  54. 

DENTRDN  ANNOUNCES  NEW 
GLA-1000B  LINEAR 

DenTron  Radio  Company  has 
Introduced  an  improved  model 
of  its  popular  GLA-1000  linear 
amplifier,  the  GLA-1000B.  Fea- 
turing a  tuned  input  circuit  for 
consistent  50-Ohm  input  im* 
pedances^  the  new  unit  is  the 
smallest  and  most  economical 
1200-Watt  SSB  (SOO-Watt  CW) 
ftnear  amplifier  ever  offered  to 
amateurs. 

DenTron  has  also  added  a 
new  innovation  in  amateur  lin- 
ear amplifiers,  namely  a  front- 
panel  antenna  switch,  designed 
to  allow  user  selection  of  either 
a  dummy  load  (such  as  a  Den- 
Tron Big  Dummy)  or  an  alternate 
antenna  system. 

Additional  improvements  in- 
clude the  use  of  LED  status  indi- 
cators for  standby  and  trdnsmit^ 
thus  ending  the  need  for  re* 
placement  of  incandescent  light 


The  new  KLM  KT'34KA. 
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The  Just  Wrap  Kit  from  O.K.  Machine  and  Tool  Corp. 


DenTron's  new  GLA-1000B. 


bulbs,  and  greatly  enhanced 
lube  life  through  design  refine- 
ments. 

Retained  in  the  new  GLA  are 
the  basic  features  of  the  original 

unit;  compact  size,  complete 
metering  of  essential  voltages, 
currents*  and  relative  power  out- 
put with  a  large  back-lite  meter, 
easy  conversion  to  10  meters  by 
a  licensed  amateur,  economical 
D-50A  finals  that  cost  less  than 
$40.00  to  replace  the  full  com- 
plement, a  built-in  power  supply, 
user  selectable  for  117  V  ac  or 
234  V  ac  primary  voltage,  and 
FCC  type  acceptance. 

The  most  excfting  news,  how* 
ever,  is  the  price,  with  DenTron 
offering  the  new  GLA  1000B  at  a 
price  which  makes  it  the  most 
economical  linear  amplifier  of 
the  decade!  The  new  GLA-1000B 
Is  available  now  from  DenTron 
Dealers  world  wide.  DenTrort 
Radio  Company,  IMS  Com- 
merce Dme,  Stow  OH  44224. 
Reader  Service  numbef  476. 


HEATH  INTRODUCES  NEW 
REMOTE  COAX  SWITCH 

Heath  Company  has  an- 
nounced a  new  remote  coax 
switch.  The  Heathkit  SA'1480  al- 
lows the  amateur  radio  operator 
to  select  any  of  5  antennas  by 
simply  turning  a  knob  at  his 
t>ench. 

Used  with  the  SA-14S0.  one 
feedline  from  the  Inside  control 
box  to  the  outside  switching  box 
replaces  6  separate  antenna  ca* 
bles,  saving  coaxial  cable.  A 
special  groundmg  position 
grounds  all  antennas  for  light- 
ning  protection. 

A  specially  shielded  switch* 
if\g  t>ox  protects  the  switching 
circuitry  from  the  elements.  Sil- 
verplated  switch  contacts  help 
reduce  swr  and  the  SA-1460  op- 
erates  on  frequencies  up  to  150 
MHz  at  full  legal  power. 

Heath  engineers  say  the  new 
remote  coax  switch  can  be  easi- 
ly assembled  in  6  to  8  hours.  A 
U'bott  assembly  is  included  to 
facilitate  mounting  the  outside 


switching  box  on  an  antenna 
mast  or  tower  leg. 

Heath  Company,  Benton  Har 
tor  Ml  49022.  Reader  Service 
number  303. 

DIG  1 1 AL  Rl'  WATTMETERS 

A  new  era  in  rf  power  mea- 
surement  w^iS  announced  by 
THRULINE'  wattmeter  design- 
er Bird  Electronic  Corp.  with  the 
introduction  Df  the  new  series 
4380  RF  Pow  jr  Analyst™,  First 
of  the  serte  ,  portable  model 

'i-purpose  digital 
tmeter  for  pow- 


4381  is  a  r 
direction? 
erievelsf 
Watts,  an 
CWorFM^ 
or    reflected 


Watt  to  10,000 
/a  to  2300  MHz 

in  both  forward 

directions    is 


displayed  in  V^atts  or  dBm  at  the 
push  of  a  button.  Vswr  is 
calculated  continuously  and  in- 
dicated through  a  fifth  button, 
as  Is  dB  return  loss.  Buttons 
seven  and  eight  are  for  peak 
envelope  power  (as  in  SSB 
transmissions)  in  Watts,  and  the 
ninth  button  calls  up  percent 


modulation.  The  final  set  of 
three  buttons  makes  luning  a 
transmitter,  matching  an  anten- 
na, or  tweaking  rf  components  a 
fast  and  simple  task:  A  deUa  (A) 
function  identifies  either  rise  or 
fall  in  dispiayed  values^  while  a 
minimum  or  maximum  memory 
recails  optimum  conditions  dur- 
ing adjustments.  Other  models 
in  the  4380  series  measure  to 
250  kW  or  are  panel  mounted. 

This  new  generation  of  rf 
wattmeters  with  nine-mode  sys* 
tern  versatility  was  designed 
around  existing  Bird  Plug-in  Ele- 
ments, which  determine  full- 
scale  power  and  frequency 
range.  Once  a  set  of  two  Ele- 
ments is  chosen  (for  incident 
and  reflected  power),  the  large 
LED  display  places  the  decimal 
point  correctly,  making  mental 
muKlplters  superfluous.  Over- 
ranging  of  up  to  120%  in  Watts, 
and  400%  in  dBm  often  obviates 
changing  to  a  higher-power  Ele- 

Continued  on  page  162 


«^ 


The  Heathkft  SA-U80  Remote  Coax  Switch. 


The  RF  Power  Anafyst^^  from  Bird 
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ANTENNA  SySTEIVIS 

i-8oo-6s4->2>i 


SPECIFICATIONS  ^  3F36DX         3F37DX 


Band 
Elements 
Elements  per  band 


Antenna  Gain  dBd 

Front  to  Back  ratio 

Maximum  power 

VSWR 

Impedance 

Max  Element  Length 

Boom  Length 

Turning  Radius 

Wind  Surface  Area 

Wind  Load  @  80  mph 

Mast  Size 

Weight 

Shipping  weight 

TET  DIRECT  PRICE 


14/21/28 
6 

20M        3 
15M        4 
10M         4 
call  factory 
call  factory 
full  legal 
Below  1.5:1 
50  Ohm 
34'5" 
1 6'5" 
17y 
9.58  sq.  ft. 
191  lbs. 

46.3  lbs. 
52  lbs. 

$199.95 


14/21/28 

7 
3 

5 

5 


full  legal 
Below  1.5:1 

50  Ohm 

33'11" 
24'8" 

17'5" 
1 1 .3  sq.  ft. 
226  lbs. 
2" 

55  lbs. 
62  lbs. 
S  234.9S 


TET  Antenna  Systems  is  proud  to  announce  the  addition 
of  an  all  new  six  element  triband  beam,  the  3F36DX 
Following  the  proven  world  wide  performance  record 
of  the  3F35DX  the  3F36DX  provides  even  greater 
performance  on  the  10  and  15  meter  bands.  The 
3F36DX  has  three  active  elements  on  20  meters; 
four  active  elements  on  10  and  15  meters.  Boom  length 
remains  the  same  at  16'5'\  The  3F36DX  is  a  no  compromise 
intenna  designed  to  give  maximum  performance  on 
all  three  bands.  The  parallel  fed  full  sized  driven  elements 
oontrtbute  toward  true  wide  band  performance.  No  phone 
and  CW  band  settings  with  the  3F36DX;  full  band 
coverage  is  possible  even  with  modern  all  solid  state 
tranceivers.  VSWR  below  1.5:1  will  be  found  across 
all  of  20  and  15  meters.  Ten  meter  coverage  is  greater 
than  1 J  MHz  with  VSWR  befow  1.5:1.  The  3F36DX 
is  fed  directly  with  a  single  50  ohm  coaxial  cable. 
No  baluns  are  needed.  No  special  matching  networks 
are  used.  The  3F36DX  employs  a  single  direct  feed 
to  a  common  50  ohm  buss  across  the  three  full 
sized  driven  elements. 


TET  invites  you  to  compare  the  3F36DX performance 
data  against  that  of  other  antenna  manufacturers*  TET 
the  leader  in  wideband  antenna  design,  offers 
superior  performance  at  an  affordable  price.  Order  your 
own3F36DX  today  and  be  prepared  for  those  busy 
pile-ups  in  a  few  short  days. 


3F36DX 
3F37DX 

fob  Norman,  OK. 


$  199.95 
$  234.95 


CaU  Toll  Free 

i-8oo-654-}25i 


master  charge 


►^73 


TET  USA.,  INC. 


ViSA 


h 


425  HIGHLAND  PARKWAY,  NORMAN,  OKLAHOMA  73069  TEL:  405-360-6410 
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•800-654-5251 
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TET  ANSWERS  THE  VSWR  CRISIS 

The  first  major  development  in  yagi  antenna  technology  in  a  generation  has  been 
accomplished  by  the  research  department  of  TET,  No  more  Phone  and  GW 
assembly  charts  !   No  more  compromise  performar>ce  !  Install  a  new  TET  SP  Series 
Monubander  and  pick  your  frequency  .  From  band  edge  to  band  edge,  you  will 
experience  extremely  low  VSWR  and  high  performance,  unmatched  by  the 
competition. 

The  heart  of  the  SP  Series  Monobander  is  a  unique  three  element  drive  system 
(2  on  three  element  models)  employing  a  coaxial  matching  network  INSIDE  each 
of  the  driven  elements.  A  rigid  two  conductor  phasing  harness  couples  energy 
directfy  to  three  elements.  Each  of  these  elements  is  pretuned  for  maximum 
power  transfer  and  the  lowest  possible  VSWR  across  the  entire  band.  No 
baluns,  chokes  or  other  external  devices  are  required.  The  TET  SP  Series 
Monobander  uses  a  simple^  direct  connecting  50  ohm  coaxial  feed. 

VSWR  figures  obtained  with  the  new  TET  SP  Series  Monobander  are  substantially 
lower  than  previously  obtainable.  The  figures  shown  in  the  specification  table 
are  for  the  ENTIRE  BAND,  and  only  reflect  worse  case  conditions.  Typically, 
for  example,  the  10F5SP  demonstrated  VSWR  of  1.2: 1  or  less  from  28  to  30 
MHz  !  Don't  delay;  be  the  first  in  your  neighborhood  with  the  best  antenna 
technology  ava (table.  Order  your  superior  performance  SP  Series  Monobander  today. 
You'll  find  yourself  ahead  of  the  crowd  when  that  rare  one  you  need  comes 
on  frequency.  Orderdirect  from  TET,  by  mail,  or  TOLL  FREE  1-800-654-3231; 


KR400  Rotator  Tk  sq.  ft.  84.95 

KR600  Rotator  16%  sq.  ft.  139.95 

KR2000  Rotator  32%  sq.  ft.  289.95 

KR500  Elevation  Rotator  149.95 

KS065  214"  thrust  bearing  20,95 

KS050  2"  thrust  bearing  14.95 


MODEL 


BAND       ELEMENTS 


LONGEST 
ELEMENT 


BOOM  TURNIIMQ     SURFACE      WIND        MAST        WEIGHT     PR  ICE 

LENGTH         RADIUS        AREA  LOAD       SIZE  (lt>«.l 

(«|.  iU\  80  MPH 


10F3SP 

10F4SP 
10F5SP 
15F3SP 
15F4SP 
15F5SP 

20F3SP 

20F4SP 


10M 
\tM 
lOM 
15IVI 
15M 
15M 
2QM 
20M 


3 

4 
5 
3 
4 
6 
3 
4 


■* 


17*9" 
IB'IO 

2810" 

as*?" 

23't1" 
2311' 
35'S" 
35  8" 


\t* 


rii 

1 3'2" 

19M0" 

13'3" 

19' 10" 

26'5" 

16' 6" 
26'5" 


10-2*' 

1 3'8" 

13'6" 

15'6*' 

1710" 

19'4" 

23-1' 


ai8 

4.38 

5.41 
4,19 
5.70 
680 
S.61 
11^1 


62 

88 

108 

84 

114 

136 

114 

170 


Z' 

1i.4 

63  95 

T 

18,7 

77,95 

2" 

28 

113.95 

2" 

17.6 

72.95 

2" 

30 

135,95 

2" 

46.3 

18995 

r* 

33 

135  95 

2" 

52 

199.95 

TET  U.SA,  INC.  1-800-654-5251 


VISA 


'.*'o>y. 


r:-y:*:>.>:-\ 


425  Highland  Parkway,  Norman,  Oklahoma  73069 
Oklahoma  Residents  Call  {405}  360  6410 


y^  He&def  Servtce^ses  p&ge  f9S 
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Sunspots  ... 
What  Do  They  Mean? 

your  guess  is  as  good  as  mine 


The  setup  at  C2UK. 


Terry  F.  Weafhertey  G3  WD! 
16,  Beverley  Court 
Carlfon  Colville 
Lowesiofi,  Stiff  oik 
Creai  Britain 

That  the  sun  affects 
radio  propagation  has 
been  known  and  taken  ad- 
vantage of  for  many  years, 
and  the  radio  annateurs' 
rule  of  thumb  can  be  writ- 
ten: lots  of  spots  —  lots  of 
DX. 

The  science  (?)  of  pre- 
dicting both  the  year  of 
maximum  and  the  number 
of  spots  at  that  time  is  a 
fascinating  one.  There  are 
many  false  traits  and  in* 
tf iguing  features.  Can  there 
really  be  a  connection  be- 
tween such  diverse  events 
as  harsh  winters  in  the  US, 
monsoons  in  India,  earth- 
quakes in  China,  aurora, 
the  number  of  runs  scored 
by  cricketeers  in  the  UK, 
and  the  position  of  lupiter 
in  the  night  sky?  Scientists 
wou[d  have  us  believe  that 
there  is  a  connection  and 
that  it  is  the  sun  and  its 
spots.  If  this  be  so,  ama- 
teurs ought  to  have  an  easy 


time  predicting  DX!  This  ar- 
ticle will  explore  some  of 
these  theories,  and  the 
bibliography  at  the  end 
will  lead  the  interested 
reader  to  further  fascinat- 
ing reading. 

It  was  in  1611  that 
Galileo  turned  his  newty- 
invented  telescope  toward 
the  sun  and  discovered 
sunspots.  Being  a  cautious 
man,  he  did  not  announce 
this  discovery  until  1612 
when  he  wrote,  'Having 
made  repeated  observa- 
tions  I  am  at  last  convinced 
that  the  spots  are  objects 
close  to  the  surface  of  the 
solar  globe,  where  they  are 
continually  being  pro- 
duced and  then  dissolved, 
some  quickly  and  some 
slowly;  also  that  they  are 
carried  around  the  sun  by 
its  rotation,  which  is  com- 
pleted in  a  period  of  about 
one  lunar  month"  This 
discovery  was  not  univer- 
sally  popular  or  accepted. 
Some  churchmen  object- 
ed, notably  Fr,  Scheiner, 
who  wrote  that  "spots  were 
not  a  fit  subject  for  the 
sun's  surface." 
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what  are  sunspots? 
Simply  defined,  a  sunspot 
is  a  disturbance  on  the 
sun's  surface,  which  is  con- 
nected in  some  way  with 
the  sun's  magnetic  field. 
Studies  of  groups  of  sun- 
spots  show  that  they  tend 
to  occur  in  pairs  of  op- 
posite polarity.  Two  areas 
can  be  seen  in  a  fully- 
developed  spot:  The  un- 
informjy  darl<  central  re- 
gion, called  the  umbra,  and 
the  less-dark  surrounding 
area,  called  the  penumbra. 
The  spots  rotate  with  the 
sun.  It  is  not  uncommon 
for  large  spot-groups  to 
reappear  two  or  three 
times.  The  number  of  spots 
visible  on  the  sun  varies 
from  day  to  day;  for 
establishing  long-term 
trends  a  formula  was  de- 
veloped by  the  astrono- 
mer, R.  Wolf,  of  the  Zurich 
Observatory.  The  Wolf 
number  is  calculated  as 
follows:  relative  Number 
(R)  =  10  X  number  of 
sunspot  groups  +  number 
of  single  spots. 

Records  of  sunspot  num- 
bers have  been  kept  yearly 
since  1610  Using  these 
records  it  is  easy  to  show 
that  the  mean  sunspot- 
period  is  11.1  years  long, 
but  that  period  variations 
are  from  as  short  as  eight 
years  to  as  long  as  16  years. 
That  is  the  prediction  prob- 
lem. 

Other  data  can  be  dis- 
covered in  the  450'year, 
195-year,  and  27-day  cycles. 

In  the  Annals  of  the  New 
York  Academy  of  Sciences, 
1961,  in  his  paper  on 
"Sunspot  Cycle  Correla- 
tion/' D  Williams  states, 
"The  use  of  mathematical 
techniques  to  derive  cycles 
from  data  poses  the  ques- 
tion of  whether  the  cycles 
are  not  introduced  by  the 
technique  used/'  Various 
mathematicians  obtained 
different  results  from  the 
same  data!  In  other  words, 
your  guess  is  as  good  as 
mine! 

A  recent  spanner  intro- 
duced into  the  works  was 


the  suggestion  that  there 
was  a  period  prior  to  1610 
when  for  many  years  there 
were  no  sunspots  at  all. 
There  are  notes  in  old 
manuscripts  stating,  'Mt  is 
ten  years  since  we  saw  a 
sunspot.''  This  Lised  to  be 
put  down  to  poor  observa- 
tion, but  a  recent  report  in 
the  Daily  Telegraph  said 
that  studies  of  ice  cores 
from  Antarctica  seem  to 
confirm  these  records. 
Whether  or  not  this  period 
was  simply  an  allowable 
variable  in  a  complex  cycle 
has  yet  to  be  determined. 
Don't  sell  that  HF  gear  yet! 

Anyone  can,  of  course, 
join  in  the  prediction 
game,  and  in  the  next  few 
paragraphs  we  will  look  at 
the  data  available  and 
some  of  the  conclusions 
drawn  from  it.  From  there, 
we  will  look  at  other  ap- 
parently  similar  data 
drawn  from  different 
fields. 

First,  the  raw  data. 
Regular  recording  of  yearly 
sunspot  numbers  has  taken 
place  since  1749,  and  the 
yearly  mean  Wolf  numbers 
from  1749  to  1954  are 
shown  in  Table  1,  These 
figures  are  plotted  out  in 
Fig.  1.  They  show  quite 
clearly  the  11  1-year  per- 
iods. 

This  view  is  somewhat 
simplistic,  and  individual 
cycles  are  not  as  smooth  as 
the  yearly  figures  would 
suggest.  If  we  take  a  closer 
look  at  the  last  cycle  {Fig 
2),  solar  cycle  20  (from 
1964  to  1976),  and  plot  a 
three-monthly  mean  rather 
than  a  yearly  one,  con- 
siderable variations  can  be 
seen.  This  again  highlights 
the  unpredictability  of  the 
monthly  sunspot  number 
—  even  when  we  know  the 
position  of  the  month  in 
question  within  a  cycle. 

The  ultimate  number  of 
the  sunspot  maximum  is 
also  of  interest  to  DXers.  As 
can  be  seen  from  the 
figures,  the  value  of  the 
maximum  increases  and 
decreases  over  a  period  of 
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Table  1.  Sunspot  numbers 
(Wolf  numbersl 
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fig.  T  The  H-year  cycles  of  solar  activity  from  1750  to 
1950.  Ofdinates:  relative  numbers,  or  Wotf  numbers. 
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fig.  2.  Solar  Cycle  20,  plotted  on  a  three-monthly  mean. 
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fig,  3,  Anderson's  22-year  sunspot  cycle.  Spots  of  each 
new  cycle  appear  in  the  N  and  S  hemispheres  alternately. 
The  economic  depressions  of  1823,  1843,  1867,  1889, 
1913,  1933,  and  1954  are  located  by  the  twin  dots. 


Radio  Communication  for 

July,  1976,  to  predict  that 
the  sunspot  trough  would 
occur  in  1976.5— that  is, 
luly,  1976.  We  can  now  test 
that  prediction  against  the 
data  supplied  by  Zurich  for 
July,  1976  This  stated, 
"The  provisional  sunspot 
number  was  2.1  following  a 
month  of  virtually  no  solar 
activity^  and  the  following 
months  showed  higher 
figures,"  All  this  seems  to 
fit  quite  well.  Smith  then 
proceeded  to  attempt  to 
predict  date  and  height  of 
the  next  maximum.  He  pre- 
dicted a  maximum  of  150, 
at  best,  from  !ate  in  1980, 
for  about  two  years. 

John  H,  Nelson,  writing 
in  73  Magazine  rn  March, 
1977,  suggested  that  the 
forthcoming  cycle-high 
would  be  in  1979-82  and 
would  be  about  20-25  spots 
higher  than  the  cycle-high 
that  took  place  between 
1802  and  1805  This  predic- 
tion gave  1979-65/70, 
1980-63/68.  1981-68/73, 
and  1982  —  62/67.  Nelson 
did  not  give  his  reasons  for 
choosing  the  1802  to  1805 
period  for  comparison,  but, 
being  from  a  propagation 
analyst  for  RCA,  they  must 
be  scientifically  based.  He 
reiterated  his  prediction  in 
a  letter  to  73  in  February, 
1978. 

O.  Okleshen  W9RX,  the 
propagation  editor  for  HR 
Report,  drew  attention  to  a 
method  of  prediction  de* 
veloped  by  A.  I.  Ohl,  a 
Soviet  scientist,  first  re- 
ported in  Solnechnaya 
Dannyye,  and  since  mod- 
ified by  H.  H.  Sargent,  of 


One  drawing  of  sunspots, 

made  with  the  C2UK  setup. 

seven  cycles  with  super- 
maximums  occurring  in 
1778,1860,  and  1937. 

Some  recent  research 
has  tried  to  look  beyond 
past  records  to  predict 
both  the  length  and  height 
of  future  cycles.  The  work 
of  K.  D.  Wood,  of  the  Uni- 
versity of  Colorado,  falls 
into  this  category.  His 
research  attempts  to  relate 
the  tides  raised  on  the  sun 
by  the  planets  — principal- 
ly Jupiter  — to  the  forma- 
tion of  sunspots.  His 
figures  show  that  each  of 
the  three  planets  — Earth, 
Venus,  and  I  upiter—  is  able 
to  raise  tides  on  the  sun. 
Their  combined  effect, 
depending  on  whether  or 
not  they  are  aligned  with 
each  other,  causes  a  varia- 
tion in  the  height  of  the 
tide,  with  a  period  of  11.08 
years.  This  is  very  close  to 
that  of  the  sunspot  cycle. 
Futhermore,  the  peaks  and 
troughs  of  the  tidal  cycle 
are  very  similar  to  the 
peaks  and  troughs  of  the 
sunspot  cycle. 

The  tidal  trough  just  past 
(1976.2)  led  F,  M.  Smith 
C8KC,    in    his    article    in 


the  Space  Environment 
Services  Center,  Denver, 
Colorado,  The  theory  is 
based  upon  using  the  re- 
gression of  recurrent  geo- 
magnetic activity  recorded 
from  the  prior  cycle,  to 
predict  the  sunspot  max- 
imum for  the  coming  cy- 
cle. Thus,  from  the  Ohl/ 
Sargent  predictions,  the 
following  emerge:  pre- 
dieted  sunspot  max- 
imum—153.6,  date  of  max- 
imum—May  1980, 

The  theory  also  gave 
some  1978  monthly  predic- 
tions which  could  be  com- 
pared with  the  actual  fi^ 
ures  from  Zurich: 

January  — prediction,  58.6; 

actual,  49.3; 

February—  prediction, 
64.4;  actual,  89.8; 
March  — prediction,    69,6; 
actual,  73.5 

April  — prediction,  75.0;  ac- 
tual, 947; 

May— prediction,  80.6,  ac- 
tual, 793. 

The  Zurich  Observatory 
also  joined  in  the  pre- 
dictions game,  and  in  the 
July,  1978,  edition  of 
Radio  Communication, 
predicted  the  time  of  max- 
imum for  August,  1979, 
and  the  number  of  sun- 
spots— 150 

Other  research  points  to 
other  ways  of  predicting 
sunspot  maxima  than  sim- 
ply looking  at  the  sun,  The 
Williams  paper,  cited  ear- 
lier, draws  attention  to 
some  of  them.  Wolf  report- 
ed in  1852  that  the  years 
1000  to  1800,  which  were 
rich  in  solar  spots,  were  in 
general  drier  and  more 
fruitfuL  In  1933,  Clough 
stated  that  11%  37-,  83%  and 
300-year  sunspot  cycles 
correlate  with  frequency 
of  severe  winters,  Chinese 
earthquakes,  flood-  and 
low-stages  of  the  Nile,  tree 
growth  in  Arizona,  and 
wheat  prices  in  England, 
over  a  1400-year  period. 
Wood  suggests  that  it  is  the 
extremes  of  a  sunspot 
cycle  — the  trough  or  the 
peak  — that    lead    to    ex- 


treme weather  conditions 
(either  good  or  bad),  and 
Williams  links  economic 
depressions  in  the  US  to 
11-year  cycle  starts  with 
spots  in  the  opposite  hemi- 
sphere.) This  is  shown  in 
Fig.  3. 

It  might  be  useful  here 
to  discuss  how  the  interest- 
ed amateur  can  see  these 
atl-influential  spots  — 
the  setup  at  C2UK  is  shown 
in  the  photograph. 

Never,  never,  never  took 
at  the  sun  directly  through 
a  telescope  or  binoculars! 
The  only  safe  way  is  to 
point  the  telescope 
towards  the  sun  and  pro- 
ject the  image  onto  a  white 
screen.  A  shield  around  the 
telescope  is  useful  If  the 
sun's  image  is  recorded  on 
drawing  paper,  a  perma- 
nent record  can  be  kept.  (A 
drawing  by  C2UK  is 
shown  J  If,  at  the  same 
time,  a  note  of  band  condi* 
tions  is  made,  then  some 
useful  data  can  be  ac- 
cumulated, 

it  would  appear  from  all 
available  data  that  we  are 
in  for  an  interesting  time. 
DX  will  be  good,  winters 
cold,  summers  hot  (or  wet, 
as  in  the  UK!]  But  look  out 
for  more  violent  hurricanes 
and  more  earth  tremors! 
Nothing  is  certain,  how- 
ever,   and    only   time   will 

teina 
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John  M.  Gebuhr  WBKMC 

2340  No.  64  SL 
Omaha  NE  68104 


More  on  jammer  Nabbing 

—  hints  on  equipment  and  strategy 


After  publicatton  of  my 
article,  "How  to  Nab  a 
jammer/'  I  have  received 
many  inquiries  concerning 
our  DF  techniques.  The 
following  is  in  response  to  a 
letter  which  I  received.  The 
writer  was  not  sure  if  the 
interference  had  been 
deliberate  and  malicious  or 
was  simply  the  kerchunking 
of  a  local  repeater.  It  also 
contained  a  request  for  in- 
formation about  the  types 
of  antennas  used  in  catch- 
ing 'Red  Rider" 

We  didn't  use  any  fancy 
antennas  to  find  our  turkey. 
The  most  exotic  was  a  four- 
element  beam  on  a  broom- 
stick; the  simplest  was  a 
5/8-wave  Larsen  magnetic 
mount  held  perpendicular 
to  the  belly  button  of  a 
rotating  body.  With  a  bit  of 
trial  and  error  on  52,  its  pat- 
tern can  be  determined 
within  a  few  degrees.  A  rub- 
ber ducky  in  a  horizontal 
position  works  nearly  as 
well.  If  you  know  you're 
within  a  few  blocks  of  your 
turkey,  you  can  turn  to  an 
adjacent  channel  If  he's  on 
34,  go  to  37,  31,  or  40 
receive,  and  home  in  on  the 
white  noise.  Your  antenna 
will  have  the  same  pattern. 
We  helped  ourselves  by 
getting  off  2m  for  co- 
ordination and  by  having  a 
pair   of   2m   receivers   per 


team,  one  on  the  repeater 
input  and  one  on  the  out- 
put. Fingerprints  were  prob- 
ably the  most  important 
single  aid  in  our  search. 
They  are  especially  helpful 
when  the  jammer  is  a  ham. 
Every  transmitter  has  its 
own  set,  and  if  one  knows 
what  to  look  for,  they  are  as 
different  as  human  prints. 
All  one  needs  for  this  is  an 
SSB  receiver. 

Things  to  look  for  in  the 
sideband  mode  on  an  FM 
signal: 

1-  Exact  frequency  refer- 
enced to  the  SSB  receiver  if 
a  better  standard  is  not 
available, 

2.  Chirp:  If  a  carrier  has  a 
characteristically  bad  CW 
chirp,  it  is  a  crystal  radio, 
and  every  crystal  has  its 
own  peculiar  chirp  or  set* 
tling  time.  It  is  usually  less 
than  one  hundred  millisec- 
onds, buJ  may  be  as  long  as 
ten  seconds. 

3.  Flutter:  If  the  carrier  has  a 
slight  frequency  Jitter  (typ- 
ically plus  or  minus  50  Hz 
at  a  random  rate  — sounds 
like  a  warble  on  SSB  — the 
rig  is  a  PLL  type  and  there- 
fore synthesized.  These 
types  may  also  chirp,  but  a 
well-designed  one  won^t. 
(The  Drake  UV-3  is  typically 
plus  or  minus  1.5  kHz,) 

4.  On  longer  transmissions: 
Frequency    drift,  ,  does    it 


drift  high  or  low? 

5.  Transmitter  rise  time: 
How  long  does  it  take  the 
carrier  to  get  to  full 
strength?  (This  is  best  seen 
on  a  triggered  scope 
hooked  to  the  last  i-f  on  the 
SSB  receiver,) 

6.  If  he  has  PL,  what  is  the 
exact  PL  frequency?  This 
can  be  measured  to  01  Hz 
and  the  tolerance  of  most 
PL  is  plus  or  minus  .5  Hz. 

7.  Signal  strength:  You  will 
know  (within  a  few  blocks 
radius]  where  the  turkey  is 
by  comparing  his  signal  and 
distance  to  a  known  trans- 
mitter's power-  The  signal, 
distance,  and  estimate  of 
his  transmitter  power  can 
then  be  made 

8  On  FM:  Background 
sounds  may  give  a  clue  to 
where  he  is-  For  example,  if 
there  is  a  baby  crying,  he's 
probably  home 

Two  or  three  base  sta- 
tions with  SSB  and  beams 
(vertical  or  horizontal 
polarization  makes  tittle 
difference,  as  long  as  it's 
consistent)  can  make  all  of 
the  above  measurements 
for  comparison  to  legal 
transmissions.  If  the  guy's  a 
ham,  he  probably  will  have 
fits  of  legal  operation,  and 
if  you  get  a  match,  you  will 
know  where  to  set  up  a 
stake-out.  If  you  intend  to 
bring  in  the  FCC,  documen- 


tation is  the  key  word.  Look 
for  patterns  of  operation 
(the  turkey  may  be  an  8  to 
5er)  and  note  the  times.  If 
you  ID  a  vehicle,  get  the  tag 
numbers  and  run  them 
through  DMV,  If  audio  is 
used,  get  tapes  of  the  pat- 
terns. Retired,  unemployed, 
disabled,  or  self-employed 
people  are  the  best  sleuths, 
because  they  can  listen  at 
all  hours  and  adjust  their 
schedules  to  fit  any  given 
situation. 

The  system  you  choose  is 
also  important.  Our  best 
system  consisted  of  a  base 
station  with  two  operators, 
a  set  of  city  or  area  maps, 
and  three  to  five  mobile 
teams.  Two  mobile  teams 
are  adequate;  more  than 
five  will  clutter  up  the  coor- 
dination channel  and  step 
on  each  other.  If  you  have 
too  many  people  for  five 
teams,  put  three  or  four 
people  on  each  team.  Two 
people  per  team  seems  to 
be  the  minimum,  having 
one  drive  and  kibbitz  and 
the  other  run  all  the  gear  A 
three-person  team  also 
works  well,  with  the  third 
person  running  the  coordin- 
ation channel  while  the  sec- 
ond is  DFing-  A  fourth  per- 
son can  hold  the  coffee 
cups  and  take  turns  on  the 
other  tasks.  There  should  be 
at  least  two  base  operators 
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per  base  station,  One 
should  run  the  strings, 
circles,  markers,  pins,  etc., 
on  the  map  while  the  other 
coordinates  the  mobile 
teams.  Base  DFing  can  be 
shared  by  a  third  person-  It 
was  also  convenient  to 
have  a  wife  or  sweetheart 
available  to  make  sand- 
wiches and  coffee  during 
the  ordeaL 

All  situations  are  differ- 
ent. A  friendly  reminder  (on 
the  air)  that  button-pushing 
without  ID  is  illegal  may  be 
sufficient  to  solve  the  prob- 
fem  for  the  average  ham 
who  wants  to  follow  the 
rules.  If  your  problem  is 
simply  kerchunking,  a 
series  of  fingerprints  will 
often  reveal  many  different 
transmitters  Good  PR  can 
usually  cut  this  problem 
drastically.  We  need  wider 
publicity  at  ham  meetings 
and  in  club  publications  to 
convince  people  that  ker- 
chunking a  repeater  with  no 
callsign  or  ID:  (a)  is  illegal, 


[b]    creates    unnecessary 

wear  and  tear  on  the  repeat- 
er; (c)  is  a  nuisance  and 
annoying  to  people  who 
monitor;  (d)  is  a  crutch  to 
the  button-pusher  to  re- 
assure him  that  the  repeater 
is  still  there;  and  (e)  is  un- 
necessary. 

An  example;  One  Satur- 
day I  sat  on  34  anc  94 
receive  and  in  a  ten-minute 
period    the    repeater    ker* 

chunked  thirty-five  times. 
Of  that  thirty-five,  there 
were  twenty-seven  different 
transmitters.  The  last  five 
occurred  during  a  fifteen- 
second  span  and  were  alt 
from  the  same  transmitter,  I 
simply  picked  up  my  mike, 
turned  down  the  34  re- 
ceiver, and  said,  "If  you  like 
to  push  buttons  so  much, 
why  don't  you  go  into  the 
bathroom  and  poke  your- 
self in  the  navel;  then  you'll 
never  have  to  ID."  This  had 
occurred  about  fifteen 
minutes  earlier  when  I  said 
something  to  the  effect  that 


making  transmissions  with 
out  identification  is  il- 
legal—will the  button- 
pusher  please  give  his 
callsign?  After  I  signed 
clear  of  the  repeater,  I 
didn't  hear  anything  for  an 
hour  and  a  quarter. 

Another  line  that  works 
well  (if  the  first  friendly 
warning  is  ignored)  is, 
"When  are  you  going  to  get 
a  license,  so  that  you  can 
identify  legally  when  you 
kerchunk  the  repeater?" 
The  first  friendly  warning 
should  be  a  mandatory 
courtesy,  because  the  of* 
fender  may  be  a  newcomer 
and  totally  unaware  that  he 
is  doing  anything  illegal 

Finally  — if  you  know  the 
offender  — don't  chew  him 
out  on  the  air.  Phone  him 
and  mform  him  privately, 
and  you1l  get  much  more 
cooperation 

The  club  in  Omaha 
found  that  kerchunking  was 
cut  approximately  70%  by 
removing  the  hang  time  on 


the   repeater   (no   squelch 
tail), 

I  hope  I've  covered  your 
situation.  The  procedures 
discussed  here  have  solved 
all  problems  that  were  not 
electronically  induced  [in- 
termod,  equipment  failure, 
etc).  Hopefully,  your  prob- 
lem can  be  minimized  with 
a  good  PR  campaign.  You 
Will  never  eliminate  it  total- 
ly because  hams  are,  after 
all,  not  perfect.  I  hear  a  lot 
on  our  local  repeater  that  is 
fun  to  listen  to,  a  lot  that's 
boring,  and  a  lot  I  just  can't 
stand.  As  long  as  it's  not 
illegal,  1  refuse  to  say 
anything  or  condemn 
anyone  for  any  trans- 
mission (even  "10-4  Good 
Buddy"  lingo),  because  t 
don't  have  to  listen  to  it  I 
simply  use  the  VOL  knob  or 
the  QSY  switch  and  the 
problem,  for  me,  is  solved. 
This  solution  is  all  too  often 
forgotten  or  doesn't  even 
occur  to  the  offended  sta- 
tion.! 


INSTRUMENTS  YOU  CAN  COUNT  ON 

4V2  DIGIT  MULTIMETER/THERMOMETER 
FREQUENCY  COUNTERS  TO  1.3  GHz 
PRECISION  DIGITAL  THERMOMETER 
CAPACITANCE  METER 
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FOR  ORDERS.  INFORMATION  OR  A  CATALOG  WRITE  OR  PHONE 

FROM  FLORIDA  PHONE  (305)  771-2050/771-2051 


800-327-5912 


Optoelectronics    inc 

5821  N.E.  14  AVE.  FT  LAUDERDALE,  FL  33334 
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Cheapy  Scanner  for  the  Memorizer 


is  $5  cheap  enough  for  you? 


Sieve  laufer  WA20RU 

2-15  34th  St, 

Fair  Utwn  NJ  07410 


The  Yaesu  227R  Memo- 
rizer is  an  excellent  rig 
with  very  few  shortcom- 
ings.  One  of  these  short- 
comings is  the  selector 
knob.  It  is  quite  a  job  to 
switch  from,  say,  144  9  to 
147.9  while  driving  or  when 
vou  are  on  a  long  trip  and 
are  forever  turning  the  se- 
lector knob  in  hope  of  find- 
ing a  live  repeater  Help  is 
on  the  way,  For  about  $5,00 
and  some  scrounging 
around   in   your  junk   box, 
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TO 
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OF  02 


TO 
->  EUtTTER 

OF  02 


you  can  build  this  excel- 
lent scanner. 

About  The  Circuit 

The  circuit  consists  of  an 
NE555  in  the  astable  mode 

and  four  switches,  some 
hookup  wire,  10-conductor 
cable,  one  LED  (optional) 
and  one  minibox.  The  out- 
put of  the  555  (pin  3)  is  con- 
nected via  a  1-uF  capacitor 
to  the  emitter  of  Q3  which, 
in  turn,  clocks  the  clock  in- 
put of  Q710  pin  5.  Now.  by 
switching  the  output  from 
the  emitter  of  Q2,  which  is 
the  up  or  down  input  of 
Q710  pin  10,  the  counter 
will  count  either  up  or 
down,  depending  upon  the 
position  of  switch  1 .  Switch 


n?v 
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50PC 


CI 
ipF 
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"If**? 


OCFtAT 
SCAJI  STOP 


TO 
->  COLL  EC  Ton 

or  01  a^ 


f/g.  7,  Scanner  schematic. 


2  Is  the  scan-rate  switch 
and  switches  one  of  two  ca- 
pacitors in  or  out  of  the  cir- 
cuit. The  speed  can  also  be 
trimmed  via  R1.  The  push- 
button switch,  S3  (normally 
closed),  is  connected  to  the 
collector  of  Q115  via  a 
500-Ohm  resistor  and  the 
other  wire  to  pin  4  of  the 
555.  Whenever  there  is  a 
signal  present  at  the  base 
of  Q115,  the  device  con- 
ducts and  puts  a  low  on  pin 
4  of  the  555  which,  in  turn, 
disables  the  clock  pulses. 
This  will  stop  the  scanning 
for  as  long  as  the  signal  is 
present.  One  can  defeat 
this  by  depressing  the  de- 
feat switch  momentarily. 
This  will  cause  pin  4  to  go 
high  again  and  the  scanner 
will  continue  to  scan  until 
it  sees  another  busy  chan- 
nel. One  can  stop  the  scan- 
ner  by  switching  the  on-off 
switch,  S4,  to  the  off  posi- 
tion. (Note  that  for  manual 
operation,  the  up-down 
switch  must  be  in  the  up 
position.) 

The  objective  of  this 
project  was  to  use  a  mini- 
mum number  of  parts,  yet 
achieve  the  same  results 
one  might  expect  from 
commercial  scanners.  An 
auto-reverse  feature  can 
be  added  by  decoding  the 


4  and  8  of  the  144  and  148 

and  feeding  them  into  a 
flip-flop-  This  is  easily  done 
by  tapping  into  Q7^^  for 
high  and  Q712  for  the  low 
end. 

Construction 

Refer  to  the  schematic. 
Work    slowly  and   double- 

check  all  your  connections 
before  applying  power  to 
the  rig.  The  555  and  associ- 
ated components  were 
placed  on  a  smalt  PC  board 
about  1"  X  1''  and  wrapped 
in  non-conductive  foam. 
This  was  tucked  next  to  the 
speaker  depression  of  the 
lower  cover  Leave  enough 
wire  between  the  cover 
and  the  rig  so  that  the 
cover  can  be  easily  re- 
moved for  service  A  small 
connector  was  used  to  exit 
from  the  rig  to  the  control 
box.  1  used  a  Cinch  No. 
DB25P,  but  any  miniature 
12-pifi,  or  more,  connector 
can  be  used.  It  is  always 
good  to  have  a  few  extra 
pins  for  future  modifica- 
tions like  remote  control  of 
PLs,  etc. 

In  conclusion,  the  scan- 
ner works  like  a  charm  and 
I  am  sure  it  will  delight  all 
you  knob  and  switch  nuts. 

Good  luck  and  happy 
scanning!  ■ 
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SOMETHING  DIFFERENT 

he  FT-107  Series  with  "DMS" 


* 


tt 


It's  A  Cut  Above  The  Rest 


99 


p  *  OPTIONAL  DIGITAL  MEMORY  SHIFT  ("DMS")  " 

12discrete  memortes.  Stores  indiviiiual  frequencies 
or  use  as  12  futf  cover^e  VFOs  (500  kHz  each) 


^4^. 


■^ 


•  Solid  State 

•  240  watts  DC  8SB/CW 

•  160-10  meters,  WWV 

(2  auxiliary  band  positions  are 
available  ifor  future  expansion) 

•  RF  Speech  Processor 

•  SSB.  CW,  AM,  FSK 

•  Built-in  SWR  Meter 

•  Excellent  Dynamic  Range 

•  Audio  Peak/Notch  Filter 

•  Variabte  Bandwidth 

•  Full  Line  of  Accessories 


computer,  son 

state  and  RF  design.  By  careful  utilization  of  these  disciplines  and  the  experience  gained  from 
our  FT-301  series,  YAESU  has  achieved  an  HF  transceiver  which 'offers  unique  features 
(e.  g.  "Digital  Memory  Shift"),  efficient  operation  and  a  ievel  of  performance  that  has  been 
previously  unattainable. 


(Receiver  Section)     rT-107  TRANSCEIVER  SPECIFf CATIONS    (Transmitter  Section) 


Sensitivity:  0.25  uV  for  lOdB  S/N,  CW/SSB,  FSK 

1.0  yV  for  10dB  S/N,  kU 
Image  Rejection;  60dB  except  10  meters  (50dB) 
IF  Rejection:  70dB 

Selectivity:  SSB  2.4  kHz  at  -6dB,  4.0  kl-tz  at  -60dB. 

CW  0  6  kHz  at  -6dB,  1.2  kHz  at  -60dB, 
AM       6  kHz  at  -6dB,    12  kHz  at  -60dB 
Variable  IF  Bandwidth 
20dB  RF  Attenuator 
Peak/Notch  Audio  Filter 
Audio  Output:  3  watts  (4-16  ohms) 
Accessories;  FVtO?  VFO  (standard  not  synthesized) 

FTV-107  VHP  (UHF  Transverter) 
FC-107    Antenna  Tuner 
SP-107    Matching  Speaker 
FP-107     AC  Power  Supply 

P^ce  Ar«|  Speciltcaixifis  Subtect  To 
CHange  Wtthput  Notice  Or  Obbgation 


Power  Input:  240  watts  DC    SSB/CW 

80  watts  DC    AM/FSK 
Opposite  Sideband  Suppression:  Belter  than  50dB 
Spurious  Radiation:  -SOdB 
Transmitter  Bandwidth  350-2700  hz  (-6dB) 
Transmitter:  3rd  IMD  -31dB  neg  feedback  6dB 
Transmitter  Stability:  30  hz  after  10  min.  warmup 

less  than  100  hz  after  30  min. 
Antenna  Input  Impedance:  50  ohms 
Mk:rophone  Impedance:  500  ohms 

Power  Required:  13.5V  DC  at  20  amps 

100/1 10/1 17/200/220/234 V  AC  at  650  VA 
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YAESU  ELECTRONICS  CORP.,  6851  Walthall  Way.  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr., 98 12  Prlnceton-Gtendale  Rd.,Cincinnati,  OH  45246 


Back  to  School 

we  can  still  learn  a  thing  or  two 
about  basic  electricity 


Irving  M.  GottUeb  W6HDM 
931  Olive  Streef 
Mmlo  Park  CA  94025 

During  a  QSO  the  other 
evening,  a  ham  was 
indulging  in  woeful  lamen- 
tations as  he  speculated 
the  worth  of  his  fortune 
had  he  but  deployed  a  dif- 
ferent stratagem  in  the 
stock  market.  As  for  me, 
several  successive  market 
devastations  frnally  illu- 
mined the  path  of  absolute 
reliability  for  the  avoidance 
of  such  mishaps  on  Wall 
Street  — absolute    absti- 


nence! 

Of  course,   my  belated 
advice   could    not    restore 

my  ham  friend's  bank  ac- 
count. Indeed,  1  myself 
succumbed  to  the  conta- 
gion of  fantasizing  lost  eco- 
nomic opportunities.  After 
we  QRT'd,  1  began  spec- 
ulating about  my  tax  brack- 
et had  I  received  a  measty 
buck  for  every  unheeded 
admonition  I  have  sounded 
for  the  Young  Squirt's  ben- 
efit. For  one  thing,  I  have 
repeatedly  urged  him  to 
pursue  a  vocation  which 
commands  popular  respect 
and  holds  promise  of  se- 


Fig.  T.  Simple  dc  shunt  motor  with  field-current  rheostat 
for  speed  control.  An  elementary  setup,  to  be  sure,  but 

which  way  should  R  be  adjusted  to  increase  motor  speed? 
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cure  remuneration.  He 
couid  have  directed  his 
quest  for  education  to 
plumbing,  barber ing,  or  to 
truck  piloting.  As  to  wheth- 
er  it  was  pure  perversity  or 
not-so-pure  rebellion,  I  con- 
fess ignorance.  All  1  know 
is  that  he  is  adamantly 
chasing  after  an  elusive  de- 
gree in  Electrical  Engineer- 
ing. (At  times,  I  ponder  my 
own  guilt  in  the  matter, 
having  presented  him  with 
that  birthday  gift  several 
years  ago— a  hi-fi  kit!) 

On  second  thought, 
there  may  well  be  a  good 
measure  of  method  in  his 
madness.  After  all,  he  has 
his  unemployed  pop,  an  EE 
of  venerable  vintage,  to 
assist  with  the  homework. 
Be  that  as  it  may,  my 
diligent  efforts  with  job 
resume  number  122  were 
rudely  interrupted. 

"Hey,  Dad,  these  three 
problems  should  be  right 
up  your  alley,  especially 
this  first  one  because 
you've  been  monkeying 
around  with  motors  on  that 
rotary  beam  of  yours!" 

I  found  myself  scanning 
the  problem  sheet  which 
he  had  disrespectfully  but 
accurately  cast  into  my 
field  of  vision.  Of  the  three 


problems  presented,  the 
first  dealt  with  a  dc  shunt 
motor.  An  illustration  such 
as  indicated  in  Fig.  1  was 
provided.  A  slew  of  operat- 
ing conditions  was  given, 
but  1  construed  these  to  be 
so  much  smoke-screening 
intended  to  obscure  the 
nitty-gritty  of  the  problem. 
Suffice  it  to  say  the  motor 
was  lightly  loaded  and  was 
operating  well  within  its 
ratings  in  all  other  re- 
spects. The  kindergarten- 
ish  problem  questioned 
how  one  should  adjust  the 
rheostat  in  the  field  circuit 
in  order  to  cause  the  motor 
to  run  faster.  I  couldn't 
help  reflect  upon  the  soft 
life  these  Young  Squirts 
had  — for  sure,  my  EE  stud- 
ies had  been  incomparably 
tougher!    ■ 

After  admonishing  the 
Young  Squirt  that  he  would 
never  cultivate  the  ability 
to  analyze  difficult  prob- 
lems if  he  was  too  lazy  to 
apply  his  noggin  to  such 
cinch  problems  as  this  one, 
I  authoritatively  expound- 
ed the  obvious  answer, 

"Naturally,  you'd  crank 
resistance  out  of  the  rheo- 
stat. Then  there  would  be 
more  current  in  the  field 
winding,  more  field  current 


in  the  field  for  the  ar- 
mature conductors  to  re- 
act with.  Inasmuch  as  the 
rheostat  is  connected  to 
adjust  f  feld  current  only*  it 
follows  that  the  interaction 
between  the  current- 
carrying  armature  conduc- 
tors  and  the  shunt  field  will 
be  stronger,  which  is  to  say, 
more  electromagnetic 
torque  will  be  developed. 
And,  since  the  mechanical 
load  on  the  motor  remains 
constant,  this  increased 
torque  can  do  only  one 
thing  — speed  up  the  rota- 
tion of  the  armature!'' 

A  look  of  astonishment 
surfaced  on  the  counte- 
nance of  the  Young  Squirt. 
''But,  Dad..,"  he  pro- 
tested. 

Nipping  his  response  in 
the  bud  lest  the  proverbial 
molehill  grow  into  a  moun- 
tain, I  interrupted  with, 
"There  just  aren't  any  ifs, 
ands,  or  buts.  Certainly,  it 
must  be  clear  to  you  that  if 
you  had  no  magnetic  field 
at  all,  you  wouldn't  even 
have  a  motor.  In  other 
words,  the  armature 
wouldn't  even  rotate.  !f 
there  is  a  field  for  the  ar- 
mature current  to  react 
with,  you'd  have  some  rate 
of  rotation.  Naturally, 
then,  if  the  field  is  made 
stronger,  you'd  expect  an 
even  higher  rate  of  rota- 
tion- What  could  be  sim- 
pler?" 

"Yeah.  Dad/'  replied  the 
Young  Squirt,  apparently 
coming  to  his  senses.  'That 
sure  is  a  simpler  explana- 
tion than  my  Prof  coughed 
up.  Maybe  you  should  go 
in  for  teaching." 

This  compliment  instant- 
ly dissolved  any  insecurity 
I  might  have  harbored  in 
recalling  the  behavior  of 
those  long-f  orgotten 
motors.  So,  with  a  burst  of 
gusto.  I  plowed  into  the 
second  problem.  This  brain 
teaser  involved  the  ele- 
mentary three-phase  cir- 
cuit shown  in  Fig.  2.  As  can 
be  seen,  a  voltmeter  and  an 
ammeter  are  connected  to 
indicate  ac  voltage  and 
current  of  one  phase  of  a 


three-phase  resistive  load. 
(The  load  was  stipulated  to 
be  balanced.)  The  question 
before  the  house:  What  is 
the  total  power  consumed 
by  the  load?  Here,  I  sniffed 
a  rodent.  But.  if  such  a  crit- 
ter were  indeed  involved, 
its  whereabouts  eluded 
me. 

Partially  rescuing  myself 
from  having  spent  the  bet- 
ter part  of  three  minutes  in 
deep  meditation,  I  an- 
swered the  question  with 
another  question:  'Well, 
why  don't  you  just  multiply 
the  phase  voltage  by  the 
phase  current,  then  times 
three  for  the  total  power  in 
all  three  phases?'' 

Inasmuch  as  my  query 
wasn't  in  the  least  wishy- 
washy,  but  resounded  with 
boldness  and  much  re- 
solve, the  Young  Squirt 
limited  his  comments  to  a 
brief  under-t he-breath  mur- 
mur of  unintelligible  gib- 
berish.  Assuming  this  to  be 
some  oral  equivalent  of 
"thank  you,"  I  focused  my 
attention  on  the  third,  and 
final,  problem. 

An  inspection  of  Fig,  3 
revealed  a  simple  charging 
circuit  in  which  a  one- 
microfarad  capacitor.  CI, 
can  be  charged  through  a 
resistance  from  a  100-volt 
dc  source  After  capacitor 
CI  is  fully  charged,  its 
charge  may  then  be  shared 
with  a  similar  capacitor, 
C2.  This  fs  accomplished 
via  switch  SW  by  moving 
the  blade  from  contact  no, 
1  to  contact  no.  2.  (Once 
this  has  been  done,  the 
100-voIt  source  is  no  longer 
involved.)  Actually,  the 
problem  had  two  parts. 
First,  the  amount  of  energy 
stored  in  CI  is  required. 
Then  the  inquisitor  wants 
to  know  what  happens  to 
this  electrostatic  energy 
when  the  switch  is  set  in  its 
no.  2  position. 

With  renewed  confi- 
dence, I  informed  the 
Young  Squirt  that  such 
problems  weren't  often  en- 
countered outside  of  a 
physics  class.  From  the 
vague  recesses  of  my  sub- 
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Fig.  2.  A  three-phase  balanced  toad  with  a  voltmeter  and 
ammeter  in  one  phase.  A  little  common  seme  suggests  that 
the  total  power  consumed  by  the  delta-connected  load  is  3 

X  EfyK  Ia.  A  more  adequate  dose  of  common  sense  refutes 
this  simplistic  solution! 


conscious  mind,  t  managed 
to  extricate  the  formula  for 

electrostatic  energy  (which 
had  been  stored  in  "con- 
densers" when  I  was  a 
Young  Squirt).  That  for- 
mula, W  =  V2CV2,  ex- 
presses a  "classical"  rela- 
tionship—the energy,  W.  is 
in  joules,  the  capacitance, 
C,  is  in  farads,  and  V  is  in 

volts. 

"Duck  soup,"  I  ex- 
claimed, "Your  instructor 
is  just  trying  to  see  if  he  can 
snow  you  with  that  million- 
times-too-big  a  quantity  of 
farads;  also,  he  figures  you 
will  panic  when  you  are 
forced  to  fool  around  with 
joules/' 

To  drive  home  the  basic 
simplicity  of  the  problem,  I 
didn't  even  resort  to  my 
highiy-esteemed  scientific 
calculator.  (Much  of  the 
esteem  stems  from  the  high 
price  I  shelled  out  when 
these  fancy  gadgets  first 
became  available. )  On  a 
piece  of  scrap  paper,  !  pen- 
cilled the  following  arith- 
metic: W  -  Vi  xl  x10-6x 
1002  With  a  little  crank- 
grinding.  W  came  out  to  be 
,005  joules.  "This."  I  an- 
nounced, "is  the  energy 
stored  in  CI  after  it 
becomes  fully  charged  with 
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the  switch  set  in  its  no.  1 
position/' 

This  time,  the  response 
from  the  now  awe-stricken 
Young  Squirt  was  a  clearly 
audible  "Wow!" 

With  the  culmination  of 
my  tutorial  activities  in 
sight,  I  eagerly  sought  a 
f ace-tO'f ace  encounter 
with  the  second  part  of  this 
problem.  Its  benign  aspect 
evoked  no  need  to  muster 
latent  resources  of  cour- 
age. What  the  heck!  One 
simply  dumps  a  charged 
capacitor  into  a  like-sized 
uncharged  one  — where's 
the  problem?  In  an  attempt 
to  "dress  up"  the  explana- 
tion so  as  to  impress  the 
Young  Squirt,  I  groped  for 
an  elegant  postulate  of 
classical  physics.  Did  not 
Einstein,  Newton,  Tesla,  or 
some  other  scientific  sage 
inform  us  that  energy 
could  be  either  piled  up  at 
one  place  or  parcelled  out 
in  the  same  total  amount 
elsewhere?  Despite  my 
strenuous  efforts  to  pin- 
point the  relevant  axiom  or 
hypothesis,  its  origin  and 
identity  tantalizingly  elud- 
ed me.  Finally,  falling  back 
on  good  old  common  sense, 
I  divulged  my  solution  to 
the  Young  Squirt. 
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Fig.    3.    Circuit    for   redistributing   energy   stored   in   a 
capacitor.  After  C7  is  charged  up,  its  energy  is  then  shared 

with  C2  by  setting  the  switch  in  its  no.  2  position,  ii  the 
result  is  obvious,  beware! 
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"Look/'  I  said.  "When 
you  place  the  switch  in 
position  no.  2,  the  charge 
stored  in  capacitor  CI 
simply  redistributes  Itself 
between  CI  and  C2  Ob- 
viously, since  the  capaci- 
tors are  the  same  si2e,  the 
final  result  has  to  be  that 
the  total  available  energy, 
,005  joules,  remains  ,005 
joules  but  now  is  stored  on 
a  50-50  basis  In  the  two 
capacitors.  In  other  words, 
CI  and  C2  each  wind  up 
with  0025  joules  " 

The  Young  Squirt's  retort 
really  made  my  day.  "Gee, 
Dad,  you  old-timers  sure  do 
know  your  stuff.  That  Prof 
of  mine  took  about  ten 
times  longer  than  you  did 
to  explain  it  and  it  just 
went  in  one  ear  and  out  the 
other/' 

And  so  this  brief  parley 
was  terminated.  I  recalled 
how  my  own  EE  studies 
used  to  drive  me  up  the 
wall  those  many  moons 
ago,  and  I  pondered  with 
amazement  that  seemingly 
long-forgotten  learning 
could  be  pulled  out  of  the 
subconscious  on  demand  I 
I  peacefully  returned  to  my 
job  resumes.  Then,  after 
mailing  a  three-inch  stack 
of  these,  I  spent  several 
days  debugging  my  recent- 
ly completed  home-brew 
receiver.  It  appeared  to  be 
operable  right  off  the  bat. 
but  closer  scrutiny  showed 
it  to  be  plagued  by  numer- 
ous spurious  responses. 
These  were  quite  amena- 
ble to  being  moved  around 
on  the  dial^  but  seemingly 
could  not  be  eliminated. 
Neither  theory  nor  cut-and- 
try  sufficed  to  eradicate 
the  offending  signals.  So 
challenging  did  this  unex- 
pec  ted  defect  become  that  I 
became  totally  immersed  in 
its  interpretation  and  correc- 
tion. The  keen  analysis,  to- 
gether with  the  earthy  horse- 
sense  that  enabled  me  to 
promptly  dispatch  the 
Young  Squirt's  problems, 
were  mysteriously  proving 
ineffective  now.  Ever  a  seek- 
er of  challenge,  1  resolutely 
determined  to  measure  up 


to  the  magnitude  of  my 
tasks,  1  am  sure  1  was  on  the 
brink  of  a  breakthrough 
when  I  was  rudely  inter- 
rupted by  raucous  noises 
from  the  Young  Squirt 

"Ye  gods,  Dad,  are  you 
trying  to  make  me  flunk 
out?"  Only  too  clearly,  the 
question  conveyed  more 
accusation  than  interroga- 
tion.  "I  was  the  only  one 
who  missed  those  three 
problems!  The  Prof  says 
I'm  not  sharp  enough  to 
come  up  with  such  dumb 
answers,  so  he  figures 
someone's  been  feeding 
me  a  bunch  of  baloney!'' 

As  you  probably  sus- 
pect, the  Young  Squirt 
wasn't  merely  blowing 
bubbles  through  his  beardi 
With  appropriate  manifes- 
tations of  welt-deserved 
embarrassment,  I  repented 
and  apologized  right  then 
and  there.  What  else  could  I 
do?  With  beautiful  con- 
sistency, I  had,  indeed, 
swallowed  the  hook  on  all 
three  "simple"  problems! 

And  now,  just  in  case 
your  Young  Squirt  inflates 
your  professional  pride 
with  similar  ^'common- 
sense"  problems,  I  here- 
with reproduce  the  correct 
answers  as  written  by  the 
Young  Squirfs  professor, 
beneath  the  large  red  "F" 
on  the  homework  papers. 

"1.  In  the  dc  shunt 
motor,  there  is  some  ten- 
dency for  speed  increase 
as  the  magnetic  field  is 
made  stronger.  However, 
this  tendency  is  complete- 
ly overshadowed  by  an- 
other effect  accompanying 
the  strengthened  field.  As 
you  should  know,  such  a 
machine  simultaneously 
operates  as  a  generator, 
even  though  we  describe 
its  function  as  that  of  a 
motor  This  is  true  because 
we  have  armature  conduc- 
tors rotating  in  a  magnetic 
field,  as  is  the  case  when  a 
dc  machine  is  deliberately 
used  as  a  generator  (that  is, 
when  mechanical  power  is 
supplied  to  the  shaft  and 
electrical  power  is  ex- 
tracted from  the  armature). 


The  effect  of  such  genera- 
tor action  during  motor 
operation  is  to  oppose  the 
current  delivered  to  the  ar- 
mature. Because  of  the 
iron  in  the  magnetic  'cir- 
cuit' of  the  machine,  a  lit- 
tle increase  in  field  current 
produces  a  relatively  large 
increase  in  the  internally 
generated  voltage,  or 
counter  EMFV  The  resultant 
opposition  to  the  ar- 
mature current  then  over- 
whelms the  effect  on  speed 
of  the  stronger  magnetic 
field  per  se.  Inasmuch  as 
the  torque  developed  in 
the  rotating  armature  is 
proportional  to  field 
strength  and  to  armature 
current,  the  predominantly 
large  reduction  in  ar- 
mature current  actually 
decreases  the  torque  and 
thereby  causes  the  speed 
to  decrease.  Accordingly, 
if  we  wish  to  increase 
motor  speed,  we  must  in- 
sert more  resistance  in  the 
field  circuit  so  that  field 
current  and  field  strength 
are  decreased! 

"Where  were  you  when  I 
requested  anyone  failing 
to  grasp  this  aspect  of 
motor  operation  to  see  me 
after  class? 

"2.  It  may  appear  cor- 
rect to  state  that  the  prod- 
uct of  Efi^  and  1^  in  Fig  2 
yields  the  power  consumed 
by  the  phase  A  section  of 
the  load.  Yet,  caution  is  re- 
quired in  the  interpretation 
of  such  a  statement  be- 
cause phase  B  and  phase  C 
also  make  contributions  to 
the  line  current,  1a-  That  is 
why  one  cannot  solve  for 
the  total  load  power  by 
merely  multiplying  the 
product  of  Ea  and  !a  by 
three!  Rather,  the  total 
load  power  is  given  by  Ea  x 

Ia  X  VI". 

"Where  were  you  when  I 
carefully  explained  this? 

"Inasmuch  as  s/l~  is 
1 .73,  we  can  write  PtOTAL 
=  Ea  ^  Ia  X  173.  And 
because  we  are  dealing 
with  a  balanced  three- 
phase  system,  it  is  also  true 

that  PtOTAL  =  Eb  X  IB  K 
1.73  as  well  as  E^  x  !(;  x 


1,73,  AM  this  comes  about 
because  the  three-phase 
voltages  differ  from  one 
another  by  120  degrees. 
The  three-phase  currents 
also  differ  from  one  an- 
other by  120  degrees.  That 
is  why  you  can't  use  the 
logic  of  ordinary  arith- 
metic in  computing  total 
power  in  this  problem! 

"Note  that  if  connecting 
lead  no,  3  is  interrupted, 
phases  B  and  C  will  no 
longer  be  active.  Under 
this  condition,  three  times 
the  product  Ea  x  Ia  will 
give  the  total  power  in  the 
load  when  phases  B  and  C 
are  restored  by  reconnect- 
ing lead  3. 

"3.  There  is  a  certain 
mystique  about  this 
'trap'  — it  never  fails  to 
catch  prey!  It  is  commonly 
recognized  that  the  capaci- 
tance will  be  doubled 
when  the  switch,  SW,  is 
placed  in  its  no.  2  position. 
And  most  students  {but  not 
you)  perceive  that  the 
stored  voltage  will  be 
halved.  This  derives  from 
the  relationship  V  =  Q/C, 
where  V  is  the  voltage  de- 
veloped across  the  plates 
of  a  capacitor  or  a 
capacitance  system,  Q  is 
the  amount  of  charge,  and 
C  is  the  capacitance.  We 
do  not  need  to  enumerate 
Q  in  this  problem  —  it  is  suf* 
ficient  to  know  that  it  re- 
mains the  same  whether 
stored  in  the  signal  capaci- 
tor, CI,  or  in  the  parallel 
capacitors,  CI  and  C2  That 
being  so,  the  voltage 
across  the  parallel  com- 
bination of  capacitors 
must  be  one-half  that  origi- 
nally developed  across  CI 
alone. 

"What  is  the  signifi- 
cance, then,  of  the  situa* 
tion  where  we  have  half  the 
original  voltage  and  twice 
the  original  capacitance? 
Does  the  stored  energy  re- 
main constant?  It  certainly 
does  not.  Consider  the  for- 
mula for  electrostatic 
energy,  W  =  VaCV^,  A  lit- 
tle arithmetical  experimen- 
tation quickly  shows  that 
only   one-half   the   initial 
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I  Energy  stored  in  CI  alone  is 
available  from  the  parallel 
combination  of  CI  and  C2 
after  switch  SW  is  placed  in 
its  no.  2  position. 

"Where  have  you  been? 
And,  what  became  of  the 
lost  energy? 

"As  your  instructor,  I 
find  it  easier  to  answer  the 
second  question.  The  lost 
energy  dissipated  itself  as 
heat  in  the  resistance  of 
the  connecting  leads  and  in 
the  resistance  within  the 
capacitors  themselves,  At- 
so,  some  of  the  energy 
entered  entropy,  that  land 
of  no  return,  via  the 
acoustics  of  the  spark  and 
through  electromagnetic 
radiation. 

"Interestingly,  it  is  found 
that  the  ultimate  result  of 
this  experiment  is  substan- 
tially the  same  whether  the 
connecting  leads  have  a 
small  fraction  of  an  Ohm 
or  thousands  of  Ohms  of 
resistance.  In  all  cases,  the 


'new'  storage  system  {SW 
position  no  2)  will  contam 
very  close  to  one-half  the 
stored  electrostatic  energy 
of  the  original  system  (SW 
position  no,  1). 

"Does  such  behavior  ap- 
pear  strange?  It  very  well 
might,  for  in  most  elec- 
trical circuits,  increased 
resistance  is  accompanied 
by  increased  losses.  How 
can  you  reconcile  this  ap- 
parently devious  feature  of 
our  capacitor  circuit? 

"Extra  credit  will  be 
given  for  good  answers  to 
this  paradox,  providing 
reasonable  proof  can  be 
tendered  that  no  outside 
assistance  was  obtainedW" 

Well,  I'm  sure  we  can 
agree  that  the  Young 
Squirt's  professor  is  a 
literary  bug  par  excellence. 
And,  I  gotta  hand  it  to  him; 
those  electrons  don't  put 
anything  over  on  him.  But, 
his  sense  of  humor— that,  I 
don't  digIB 
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Francis  J,  Ferrara  WEVL 
PO  Box  56 
Enon  OH  45323 


The  great  deal  of  mail  re- 
ceived in  response  to 
the  article  "Moving  Display 
RTTY  Readout/'  Septem* 
ber,  1977,  73  Magazine, 
gave  me  considerable  food 
for  thought  concerning  a  re- 
design of  the  readout  sec- 
tion. 

A  number  of  specific 
comments  and  suggestions 
regarding  the  original  sys- 
tem have  been  incorporat- 
ed into  this  new  layout, 
which  simplifies  the  display 
section  by  sharply  reducing 
the  chip  count  and  elimi- 
nating all  of  the  cumber- 
some drive  transistors.  The 


end  result  is  a  compact, 
ASCI  1-compatible,  almost 
stand-a  I  one  al  p  h  a  nu  mer  ic 
display  board,  which  re- 
quires only  a  5-volt  power 
supply,  a  parallel  data 
source,  and  a  strobe  pulse. 
Results  obtained  have  been 
so  encouraging  that  a  print- 
ed circuit  board  has  been 
layed  out  and  is  now  avail- 
able. 

The  first  change  made 
was  a  reduction  in  the  num- 
ber of  readouts.  At  approx- 
imately $5  for  each  read- 
out, building  a  large  dispEay 
rapidly  becomes  an  expen- 
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sive  undertaking.  Seven 
characters  have  proved  to 
be  sufficient,  and  will  read 
out  many  words  in  their  en- 
tirety. I  have  never  ex- 
perienced any  difficulty  in 
deciphering  words  longer 
than  this. 

Redesign  of  the  Data 
Register  Section 

The  original  terminal 
served  well  as  a  hardware 
test  bed,  but  lacked  overall 
efficiency;  some  changes 
were  definitely  in  order. 
Too  many  parts  was  the 
main  problem.  The  unit  re- 
quired a  shift-register  and 
multiplexer  chain  which 
totaled  22  separate  ICs 
Upon  completion  of  testing 
with  various  types  of  chips, 
it  was  concluded  that  the 
multiplex  and  shift  func- 
tions could  be  done  in  a 
single  step  with  recirculat- 
ing shift  registers,  operated 
in  a  dynamic  mode,  by  ty- 
ing the  inputs  and  outputs 


together  and  clocking  them 
in  parallel  from  a  single 
source.  The  outputs  are 
branched  off  to  address  a 
character  generator,  and, 
starting  at  display  1  on  Fig. 
1,  are  held  steady  until  the 
display  has  been  scanned 
through  7  rows  by  the  row- 
select  counter,  U10.  At  that 
time,  the  shift-register  bank 
is  pulsed,  which  causes  the 
data  for  the  next  word  to 
appear,  and  also  incre- 
ments the  display  advance 
counter,  U15.  This  in  turn 
causes  the  display  select 
decoder,  U16,  to  enable  the 
next  readout  The  process 
continues  until  all  7  read- 
outs have  been  refreshed, 
and  then  starts  over  again. 
The  readout  scan  rate  is  ap- 
proximately 50  times  per 
second,  determined  by  U21. 
In  case  you  are  wondering 
why  only  7  displays  are 
used  even  though  the  shift 
registers  are  capable  of 
storing  8  positions,  the  in- 


puts are  tied  to  the  outputs 
so  that  the  data  in  positions 
1  and  8  become  the  same, 
causing  the  overall  length 
of  the  registers  to  be  re- 
duced by  1  bit. 

From  a  timing  stand- 
point, the  most  critical 
function  is  the  introduction 
of  new  data.  This  was  not  a 
problem  on  the  original  unit 
because  new  data  always 
entered  the  first  chip  at  the 
beginning  of  the  shift-reg- 
ister  chain,  but  updating  a 
recirculating  register  is  not 
as  easy.  If  data  enters  the 
circuit  in  the  middle  of  a 
scan,  it  might  wind  up  ap- 
pearing on  any  one  of  the 
displays.  To  prevent  this 
from  occurring,  a  specific 
updating  sequence  must  be 
followed,  At  the  end  of 
each  display  scan,  the  Data 
Set  flip-flop.  Un,  is  inter- 
rogated by  AN  Ding  its  Q 
output  with  the  sum  of  the 
data  clocks.  If  there  is  no 
new  data  present,  nothing 


1 


Fig.  4(al  Printed  circuit  board  layout,  top  side. 


will  occur,  and  the  scan  will 
resume.  But  if  the  Q  has 
been  set  high  by  a  new  data 
strobe  through  the  Load 
one-shot,  U12a,  the  sum  of 
the  update  enable  gates, 
U14a  and  U14d,  and  the 
flip-flop  Q,  will  initiate  the 
update  sequence.  Once 
fired,  the  Data  Select  one- 
shot,  U13a,  takes  the  shift 
registers  out  of  the  cir- 
culate mode  and  allows  the 
new  data  to  be  present  at 
the  beginning  of  the  shift- 
register  data-stream  inputs. 
During  the  time  that  the 
Data  Select  one-shot  Q  is 
high,  one  clock  pulse 
through  the  Data  Clock 
one-shot,  U12b,  will  occur, 
and  it  is  this  pulse  which 
causes  the  new  data  to  ac* 
tually  be  entered  into  the 
shift-r-^gister  bank,  U17a- 
U19b.  At  this  time,  the  new 
character  address  is  locat- 
ed in  position  7,  and  would 
be  displayed  there  if  noth- 
ing more  were  dene.  How- 
ever, the  falling  edge  of  the 
Data  Select  one-shot  fires 
the  Data  Shift  one-shot, 
U13b,  which,  in  turn,  pulses 
only  the  shift-register  bank. 
The  Display  Select  Decoder 
chip,  U16,  is  unaffected. 
The  net  result  of  this  opera- 
tion is  that  the  (new)  data 
which  had  been  present  in 
position  7  is  moved  to  posi- 
tion 1 ;  that  which  was  in  1  is 
moved  to  2,  2  to  3,  3  to  4, 
etc,  and  the  last  character 
moves  off  the  board.  The 
entire  update  cycle  occurs 
between  scans;  therefore, 
the  movement  of  data  be- 
ing entered  into  position  7 
and  then  shifted  to  position 
1  is  imperceptible. 

The  Q  of  the  Data  Shift 

one-shot,  U13b,  is  available 
at  pin  )  of  the  board  edge 
connector.  It  normally  sits 
in  the  high  state,  and  will 
pulse  low  when  the  update 
cycle  is  completed.  It  can 
be  used  to,  say,  reset  the 
DAV  flag  on  a  UART.  Once 
the  update  cycle  has  been 
initiated,  incidentally,  data 
present  at  the  inputs  must 
remain  steady  until  this 
pulse   occurs,   which    may 
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take  as  long  as  3  ms  after 
the  data  strobe.  Operating 
directly  from  the  data  bus 
of  a  microprocessor  nor- 
mally will  require  the  use  of 
an  output  port  or  a  latch  of 
the  74LS174  or  74LS374  va- 
riety. 

The  9328/93L28  shift  reg- 
isters are  manufactured  by 
Fairchild,  and  are  pin-for- 
pin  compatible  with  the  Sig- 
netics  8277,  This  chip  was 
selected  for  ease  of  imple- 
mentation, due  to  on-chip 
multiplexing  between  input 
sources,  separate  and  com- 
mon clocking,  and  two-reg- 
ister-to-a-chip  packaging. 
Only  three  devices  are  re- 
quired for  the  shift-register 
section. 

Redesign  of  the 
Display  Section 

A  little  more  experiment 

tation  resulted  in  the  read- 
out section  also  being  im- 
proved. The  original  unit  re- 
quired 87  drive  transistors 
—  a  bit  much.  Playing 
around  with  some  more 
chips  and  a  suggestion  from 
Bob  Kissell  WD8ILI  result- 
ed in  discovering  that  ICs 
could  directly  handle  the 
current  requirements  of  the 
displays.  The  line-select 
chip,  U9,  a  7445,  is  a  higher- 
power  version  of  the  orig- 
inal 7442,  and  also  has  open 
collector  outputs.  It  is  not 
necessary  to  tie 
lectors  to  any 
source,  for  when 
ular  line  is  selected  it  is 
switched  to  ground.  The 
source  current  is  supplied 
by  the  column  drivers, 
U1-U7,  74365s,  which  are 
ideal  for  this  application 
since  they  easily  interface 
with  the  character-genera- 
tor output  bus.  They  are 
also  tri-state,  having  neither 
output  nor  loading  when 
de-selected.  The  character 
generator  is  the  RO-3-2513, 
made  by  General  Instru- 
ments, and  requires  only  a 
single  5-voEt  power  supply. 
Current-limiting  for  the  dis- 
play diode  matrices,  DM-1 
through  DM-7,  has  been 
found  to  be  unnecessary, 
essentially    because    the 
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Fig.  4[bl  Printed  circuit  board  layout  bottom  side. 


driver  chips  are  self-limiting 
due  to  the  voltage  drops 
across  the  interna!  output 
transistors.  A  prototype 
display  board  has  been  in 
operation  for  more  than  six 
months,  and  probably  has 
more  than  a  thousand  hours 
of  operating  time  on  it.  To 
this  date,  there  have  been 
no  display  failures. 

Construction 

The  layout  is  relatively 
straightforward,  and  con- 
struction should  not  be  dif- 
ficult Wire-wrap  can  be 
used  for  experimental  units, 
with  discrete  parts  mount- 
ed on  component  carriers 
If  the  printed  circuit  board 
layout  is  used,  care  should 
be  exercised  to  avoid  solder 
bridges  between  traces.  The 
use  of  sockets  for  mounting 
chips  and  the  displays  is 
highly  recommended,  as  re- 
pairs to  a  board  of  this  type 
can  be  very  difficult. 

The    only    two    critical 
components  are  capacitors 
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Parts  List 
Description 

Readouts,  type  MAN-2  or  Tlt-305  or  equivalent 
Shift  registers,  9328/93L28  or  type  8277 
74365  tri-state  buffer  (Note:  do  not  use  low-power 
Schottky  devices  in  positions  U1  through  U7.) 
7442  decade  decoder 
7445  decade  decoder  (Do  not  substitute.) 
7493  binary  counter 

RO-3-2513-001  5-vott  character  generator  (General  In- 
strument) 

74123  dual  one-shot 
74LS08quad  AND  gate 
74LS74dual^D  flip-flop 
LM555CN  timer  or  equivalent 
7305  voltage  regulator 
lOk-Ohm,  V4-Watt  resistor 
5.1k-0hm,  %-Watt  resistor 
3.9k-Ohm,  V*^Watt  resistor 
.Ot-uF  ceramic  disc  capacitor 
-33-uF  ±10%  tantalum  capacitor 
.0082 -uF  ±  10%  capacitor 
44-pin  edge  connector 

Printed  circuit  board  (Note:  a  double-sided  ptated- 
through  hole  PC  board  for  this  project  is  available  for 
S30  through  Digiscann,  PO  Box  56.  Enon  OH  45323. 
Contact  the  above  address  regarding  the  avaijability 
of  the  other  components  on  this  list.) 
14-pin  integrated  circuit  sockets 
16-pin  integrated  circuit  sockets 
8-pin  integrated  circuit  socket 
24'pin  integrated  circuit  socket 

piece  of  wire  for  jumper;  screw,  washer,  and  nut  for 
U22. 


ermaiilo 
Amateur 


Supply     '  "^ 

MEMPHIS,  TENNESSEE 


NO  MONK6V  BUSINCSS! 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 

1*800-238^6168 

iN  TENNESSEE,  CALL  90h4524276 

MONOA  K-  SA  TUROA  V  0.^^5:30 

fOff  YOUR SPECfAL, 


Write:  3202  Sumnner  Ave.,  Memphis,  Tennessee  38112 


C3  and  C5,  each  of  which 
should  have  a  tolerance  of 
no  greater  than  10%-  C3 
should  be  a  tantalum  type, 
for  compactness.  Any  volt- 
age rating  greater  than  5  is 
satisfactory. 

The  board  may  be  oj> 
erated  directly  from  a 
+  5-volt  power  supply,  or 
run  from  a  H-7-lO-volt 
source,  by  using  the  on-card 
regulator.  If  this  mode  is  se- 
lected, remove  the  jumper 
wire  from  points  A  and  C 
and  connect  it  to  points  B 
and  C.  Supply  voltage  is  still 
applied  to  pin  X  of  the  edge 
connector 

In  most  applications,  pin 
V  of  the  edge  connector 
must  be  grounded  to  en- 
able the  data  inputs.  How- 
ever, if  the  display  ts  placed 
on  a  data  bus  where  timing 
or  loading  might  be  a  fac- 
tor, pin  V  may  be  strobed 
low,  taking  into  account  the 
constraints  discussed  earli- 
er. 

To  test  the  display  before 
placing  it  into  operation, 
place  all  of  the  chips  except 
U8.  the  character  genera- 
tor, into  their  respective 
sockets  and  apply  power 


At  this  point,  all  of  the 
displays  should  appear  to 
be  on.  If  not,  check  for 
defective  components  and/ 
or  soldering  errors.  If  the 
board  passes  this  test,  inser- 
tion of  the  character  gen* 
erator  should  bring  about 
normal  operation. 

The  board  itself  can  be 
mounted  vertically  in  an 
edge  connector  and,  if  de- 
sired, it  can  be  supported 
with  circuit-card  guides, 
spaced  according  to  the 
dimensions  in  Fig.  2. 

Incidentally,  for  the  sake 
of  economy,  it  is  not  neces- 
sary to  use  all  7  readout 
positions.  Indeed,  the  dis- 
play will  function  quite  nor- 
mally with  just  one  readout 
in  place-  To  run  it  in  this 
manner,  place  all  of  the 
components  on  the  board 
except  for  drivers  U1 
through  U7  and  diode 
matrices  DM-1  through 
DM-7,  and  then,  starting 
from  the  right,  put  on  as 
many  or  as  few  displays  as 
desired,  making  sure  that 
each  readout  has  a  driver 
chip.  Additional  displays 
may  be  added  to  the  board 
at  any  time.  ■ 
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MODELS  31  and  32* 

Our  portable  Models  3T  and  32  feature 
the  same  state- ot-t he-art  technology 
that  is  incorporated  m  their  Big  Brother 
the  Model  30.  Never  again  wtH  you  have 
to  bother  with  SWR  "calibrate"  controls 
and  switches!  Sig na I c rafters'  custom 
integrated  circuit  makes  power  and 
SWR  measurement  a  "handsoff'  opera- 
tion by  automatically  computing  SWR. 
The  result  is  unparalleled  accuracy  and 
ease  of  operation, 

FEATURES; 

•  CUSTOM  IC-Computes  SWR  from 
the  fevel  sensed  on  the  transmission 
line  independent  of  the  power  level 
This  analog  computer  operates  over 
a  range  of  only  one  watt  to  the  full 
scale  of  the  meter  with  un equaled 
accuracy. 

•  RUG(;ED  TAtrr-BAND  METERS- 

Provida  accuracy  and  readability 
that  must  be  seen  to  be  appreciated. 

•  HEAVY  m'TY  <  ABINKTS-Hand- 

some  heavy  duty  metal  cabinets 
complement  virtually  every  trans- 
ceiver on  the  mafket  today, 

•  TWO  MODES-PEAK  OR  AVER 
AGE— The  amateur  may  choose  be- 
tween either  peak  or  average  power 
readings. 

•  POWER  HEQl  IRKMKNTS— Due  to 
the  advanced  low  current  design 
battery  life  is  truly  outstanding,  mak- 
ing this  meter  a  natural  for  portable 
or  field  day  operation.  Uses  standard 
9  volt  battery  or  120V  AC  with  op- 
tional AC  adaptor. 

•  ATTRACTIVE 
AFFORDABLE  PRH  ING 

"Model  31A(0  to  200w) 

31B{0to20w) 

**...... only  $149.00 

Model  32A  (0  to  200w.  0  to  2000w) 
32B  (0  to  2aw, 
0  to  20Ow) 

.... oniy  $169.00 
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This  MFJ  RF  Noise  Bridge . . . 

lets  you  adjust  your  antenna  quickly  for  maximum 
pedormance.  Measure  resonant  frequency,  radia- 
tion resistance  and  reactance.  Exclusive  range 
extender  and  expanded  capacitance  range  gives 
you  much  extended  measuring  range. 

•  Exclusive  range  extender    * 


'^  capacitance  range 


•  Expanded 
Series  Bridge 


Tliis  new  MFJ-ZQ2  RF  Noise  Bridge  lets  you 
quickly  adjust  your  single  or  multit>amt  drpole.  in- 
verted Vee,  t}eam.  vertical  mobile  whip  or  random 
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Tels  resortint  Ir^qt^ency  and  whether  to  shorten 
or  lengthen  your  antenna  tof  minimum  SWR  over 
any  portion  of  a  band. 

MFXt  eictutive  range  extender,  expanded  ca- 
pacitance range  (  ±  1 50  pf}  gjves  unparalleled  im- 
pedance measurements.  1  to  100  MMz.  Simple  to 

use.  Comprehensive  computer  proven  manual 

Works  wtlti  any  receiver  or  Iranscelver.  SO  233 
connectors.  2x3x4  inches.  9  volt  battery. 

Other  uses:  tyne  transmatch;  adjust  tuned  cir 
OJits;  measure  mduclance.  RF  impedance  of  amplh 
tiers,  baluns.  transformers;  electrical  length,  velo 
city  factor,  impedance  of  coax;  synthesize  RF  im 
L  pedances  with  transmatch  and  dummy  toad. 


Order  from  MFJ  and  iry  it  —  no  obligaliDn.  If 
mt  delighted,  fetum  it  withm  30  days  for  a  refund 
(less  sJiipping).  This  bridge  is  unconditionally 
quarameed  for  one  year. 

To  onlfn  sifiiply  eal  us  to!  fm  60fl-647-TB00 

and  cftarge  il  on  your  VISA  m  MasierCharge  or 
mail  us  a  check  or  money  order  for  $54.95  plus 
$3.00  for  shippmg  and  handling. 

Don't  Witt  any  longer  to  enjoy  maximum  an- 
tenna performance^  Order  today 


CALL  TOLL  FREE  ...   800-647-1800 


Call  601  323  5369  \m  technol  infofmatloa  or- 
der/repair status.  Also  call  601  -323  5669  outside 
continental  USA  and  m  Mississippi.  ^47 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MISSISSIPPI  STATE,  MS  39762 
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send&receive  y 

CW/RTTY       I 


I  I 


g»l?0TJ?O*^ 


FEATURES 

,  Auto  Send  &  Receive  WTTY  A  CW 
Co^fiects  Id  TRS  SO  User  Pot  I 
h  Key^eail  phone  jacks 
TO  message  rnemones  Z55  chur  ea 
Uses  buiJfm  PLL  orejilernaJ  TU 
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Write  or  call  tor  complete  catalog 


IICSJnc.(R) 
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or  function  for 
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space  requirements 

in  mind,  too.  Coll  or 

write  today  for  our 

free  1980  cataiog 

of  affordable  Icits,  wired 


Flesher  Corp 
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seiection 

of  compact, 

economical 

RTTY  equipment 

and  accessories 

unequalled  in  quality 

the  price.  Flesher  units 


units  and  accessories. 


t^2^ 


P.O.  Box  976  •  Topeka.  Kansas  66601  •  913  •  234  •0198 

Dishibutors  In  Canada  and  Autfrallo 


COMPTRONIX  FM-80,  FM-200  K.ts499s  Assm  smss 

KDK  2015R,KDK  2016K 

>MIDL  AND  13-510,r3-513,CLEGG  FM-2a 

YAESU  FT227R,lCOM  IC22S, 

KENW0CX)TR74OC»w,TR76OO,&TR7625 


#  kH  Kmm  mitig  caapkHif  mvie  it  ng  fe  ofetrBUif  fileiirf  tmm^m. 

•  All  fft  tii-ir  14  iiitmhit  dn<t  (dihi  cam^lfre  viHi  a  detdiJeil  initnicfran  miciMt 

•  Scmrfd  lieouenrv  diiplntd  on  digilaJ  rfddoul  [ei»|)l  lt22S|. 

*  b  i<  u^Bfi  OFF  ms^  Hm  ri|  opffiiti  ntuiRiiti  In  Hk  ic«tnei  OH  m»k  IIh  i[iniiEr  l«h  an  m  occupied  titiiufiitt  Ni^e^ 
Iv  i  irtnf  list  libMi  S  ttal  «i  As  iHBti  tantai- 

Mm  iiricb  IB  Hi  LOCK  iod«  md  the  ng  ii  rtidi  lo  lt«f  idjt 

m  IZiMB  SPfClFICATIONS 


SCAN 


WIOIH 


KIN 
COiliOlS 


pmi  m  %\i 


ASStHBlED 


jfltsi  mn     wm  tiii^s 


AdiuJlible  lOQlHzm  InHMK 


114141 


142149995 


titad  01  liKi  ivilch 


?  nJni  loggti  imikliti  itfounkd      2  mini  loggk 
M  rig  -  LOCK  tvilc^  bit  bi  tvilclii 

iiri  H  III- 


lEKWOOD 


mni  m 


roPEilm  b«td 


I  mini  l^gqlc 

sviidtti 
■•■itiMril 


S»J5.. 


J59.9S - 


Y4ESU 

ran 


imnt  sti 


iibta 

IW144 
14^147 


1  Rvini  loKHjl* 
svildi  noufitcd 


i}3io  nm 

ofse 

FH2J 

liKf1ne[ 

lEKNiHriec 

If  IkkHj 

iftiidt 


I  ikii  togglt 
ivilditi 


IttMim 


H5JJ  wn 


1  mini  toggle 
iwilch  mounlfd 
«  nit  M  rig 


4ED 


m  \nfit\Qt  iHtis 


m  nil  lit  pai^ige  &  IwiMi 


7S0  LUCERNE  RD.,  SUITE  150 

MONTflEAL.  QUEBEC,  CANADA  H3R  ZH6 

TEL.  514  ?37  7293 


,^76 


RAC 


DELUXE  MESSAGE  MEMORY  KEYER 


Ftituras: 


I  Tl-rH 


4icJ»4 


"BflANO  NEW 

J(  89.95 


MES8A0E 

MEMORY  KEYER 


F*litur«is: 


Model  9  TI201 


$69.95 


*  Aiivin<Lt^  CMOS  muatg«  mimafy 

•  Two   fH?    ehir    *jrcft,i    mrssa^v 

Eijfltf  «■   AHW  CO  Cd  'CO  QX  dk 
WBJvjtf   WA?VJ«I    ir-rhwn   jiJir 

WBSYJU  Q^l  NY  lnY  ^ru^rf  Pii't 

•Stifcomfmnmammi 


o*****' 


fJV 


tt»' 


..#*»» 

g-9^ 


)  i  %0  mpfm 

i^^reU    vioiwrnt,    tn^w    m^a   jno 

Upip  CvtT9«t  fluixif  CUDS  bvtfVrr 


Featuras:  Oolug»CliOS 

Elaclfontc  Kgyw 

I  ^t*i9-ottft*Mft  CMOS  CifCU'tfy 

H  for  A  4of  MftH  et»Mff  trigm^ff 

I  MbrS/C  t^f'rts^  *irit  ArtT  l^iwef*  fWAfJte  5^54?  wpm 


LQfm^urr*iit  tiftm  C^OS  Smttf^rv  op^tmUefJ-^POfittitf 


MODEL  TE133— same  as  TE144  with 
wgt  and  tone  contfot  Internal,  less 
semtauto  keYing,  $49.95 

MODEL  TE122-same  as  TE133  less 

wgUune,  solid  state  Keying  $36,50 


MT  rOUR  DEMLER  Off  SBHD  CHfCiC  Off 

MONEY  ORDER.  {    :rJ?Zi^.    ) 

EL£CTRONlCa,  INC 

Af%    1100  RAND  ■UHl. 
W    ttUFFJUJO  NV  i4e03 


JU0  OAneiMr  SmntiC§-^S0^pB§9  195 


?3  Magazin&  •  April,  1960    53 


Gary  McCtelfan 

2500  N.  Harbor  Bivd. 
FuUerton  CA  92634 


Lab-Quality  Hi  I  Supply 


part  II 


I  hope  that  by  now  you 
have  finished  assembling 
your  power  supply  as  pre- 
sented in  part  I  of  this  arti- 
cle, and  are  ready  to  put  the 
finishing  touches  on  your 
project  In  this  installment, 
1  will  describe  the  construe* 
tion  of  the  digital  panel 
meters  (DPMs)  used  to  dis- 
play    voltage    and   current 


and  describe  a  few  circuit 
improvements  As  men- 
tioned in  part  t,  the  DPMs 
are  optional,  and  tf  you 
used  analog  panel  meters, 
simply  skip  to  the  "Im- 
provements" section  be- 
low. 

First,  a  few  words  about 
the  DPMs  used  in  this  proj- 
ect They  feature  simple  cir- 
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Fig.  1,  Front  view  of  the  DPM  showing  how 
stalled 


are  in- 
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Fig.  Z  Another  v/ew  of  the  DPM,  showing  installation  oi 
the  LEDs. 


cuitry.  high  accuracy,  and 
relatively  low  cost.  We 
chose  to  "roll  our  own''  be- 
cause good  commercial  ir>- 
struments  cost  almost 
twice  as  much  to  buy.  Since 
the  DPMs  are  the  most  ex- 
pensive part  of  the  project, 
this  was  the  natural  way  to 
go. 

As  you  can  see  from  the 
schematic,  the  circuitry  of 
the  DPMs  is  quite  simple.  A 
single  iC  chip  from  Intersil 
contains  an  A/D  converter 


M. 
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J3 

J4 


output    aTfllSS    tAPfi£xTXm    ADfifTtON 

Fig.    3.    Modifications   you 
can  make  to   your  power 

supply. 


with  a  3 Vi -digit  counter 
capable  of  directly  driving 
an  LED  display.  An  input 
filter,  consisting  of  R101 
and  C101,  filters  any  noise 
off  the  input  voltage  being 
measured,  and  then  the 
chip  takes  over.  Analog 
signals  appearing  on  pins 
30  and  31  are  internally 
processed  by  the  chip. 
Resistor  R103  and  capaci- 
tor CI  05  determine  the  rate 
at    which    the    processing 

takes  place  —  normally 
about  five  times  a  second. 
Resistors  R104,  R105>  and 
R106  form  the  meter  cali- 
bration circuitry,  and 
divide  an  internal  refer- 
ence to  1.000  volt  for  the 
A/D  converter.  These  parts 
set  the  accuracy  of  the 
meter  Capacitors  C106 
and  CI 07  serve  as  on-board 
noise  filters,  and  the  rest  of 
the  parts  are  related  to  the 
analog  circuitry. 

Inside  the  chip,  the 
analog  voltage  is  converted 
to  a  corresponding  train  of 
pulses  and  counted  up  by 
an  internal  3V2-digit  count- 
er. The  counter  section  then 
drives  LED  displays.  Not  to 
be  overlooked,  diodes  D101 
and  D102  serve  to  limit  the 
voltage  applied  to  the  dis- 
play. This  sharply  reduces 
the  current  drain  required 
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by  the  DPM  and  results  in 
cooler,  more  reliable  opera- 
tion. The  theory  has  been 
simplified  greatly  to  allow 
more  room  for  discussing 
construction,  but  the  basic 
operation  of  the  DPMs  has 
been  described.  Suffice  it  to 
say,  that's  enough  for  prac- 
tical purposes! 

The  first  step  in  putting 
the  DPMs  together  is  to  find 
all  the  parts.  Good  sources 
for  the  National  dual-digit 
common-anode  LED  dis- 
play include  the  Digr-Key 
Corporation  of  Thief  River 
Falls,  Minnesota,  and  a 
good  source  for  the  Intersil 
DVM  chip  has  been  Poly 
Paks.  of  East  Lynn,  Massa- 
chusetts. The  Poly  Paks 
chips  are  prime  units  as  of 
this  writing,  and  sell  for  less 
than  from  most  commercial 
distributors.  The  rest  of  the 
parts  are  standard  and 
should  be  easy  to  get.  Do 
not  sub  capacitors  CI 02 
and  C103  if  you  can  help  it. 
Use  the  green  Japanese 
mylar^  caps.  If  you  sub 
these  caps,  the  DPMs  will 
tend  to  give  jittery  readings 
and,  in  general,  be  less  ac- 
curate. Pot  R105  is  a  Beck- 
man  model  82PFR20O  trim- 
mer—a type  often  found  on 
surplus  PC  boards.  If  de- 
sired, a  conventional  trim- 
mer  may  be  mounted  on 
the  rear  of  the  board  if  the 
Beckman  T0^5-sized  unit 
can't  be  located. 

The  next  step  is  to  make 
up  the  PC  board  As  you  can 
see,  fult'Sized  artwork  has 
been  provided  for  you  to  do 
this.  Use  transfer  film  such 
as  PCP  Type  A,  available 
from  hobby  electronics 
houses,  to  transfer  the  pat- 
tern to  the  board  Expose, 
develop,  and  etch  the 
board  according  to  manu- 
facturer's instructions. 
Then  cut  to  size  and  drill  all 
holes  with  a  no,  65  drill. 
Also,  drill  the  three  holes 
along  the  PC  board  edges 
with  a  1/8'^  drill.  These  are 
the  mounting  holes.  With 
that,  let's  turn  to  the  con- 
struction. 

Building  the  DPMs  is 
easy  if  you  follow  instruc- 


Photo  A.  DPM  component  side. 
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Fig.  4.  DPM  assembly,  (D51AB.  DS2AB  =  NSN-584J 


Parts  LiM 

C101  -0.01  uF.  50'volt  mylar  capacitor* 
Cl02-0,1-uF.  SO-voit  mylar  capacitor* 
C103  — a22-uF,  50-volt  mylar  capacitor' 
C104-0.047-UF,  50-volt  mylar  capacitor* 
Cl05-100-pF  disc  capacitor 

Ct06,  C107-22-UF,  6.3^voJl  electrolytic  or  disc  capacitors 
D101.  D102-1N4002  silicon  diodes 

DIS1.  DIS2- National  NSN'584  common-anode  LED  displays  (Do  rtot  substitute.) 
ICI  -Intersil  ICL-7107CPL  DVM  Chip 
(All  resistors,  7* -Watt,  5%  film.) 
R1D1  —  l-meg  resistor 
R1 02 -470k  resistor 
R 103 -100k  resistor 
R104  — t.2k  resistor 
R105-200'Ohm  pot  (See  text.) 
R106-2.2k  resistor 

R107-22k  reststor  (Connected  across  R104  in  ammeter  DPM  onfy,] 
R108-470'Orim  resistor 
Misc:  5-pin  plugs,  PC  boards,  wire,  etc. 
*Use  imported,  green-dipped  capacitors 
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CAL 


tions.    This    is    important 

because  there  is  a  definite 
sequence  of  assembly  steps 
for  them.  Coof  up,  and  you 
might  be  running  external 
jumper  wires  from  one  side 
to  the  other!  Start  by  refer- 
ring to  the  side  without  foil; 
from  now  on,  this  will  be 
catted  the  "component 
side/'  Install  the  wire 
jumpers  as  shown  in  Fig.  1. 
Be  sure  they  go  in  the  right 
places,  as  an  IC  and  LEDs 
will  cover  most  of  them. 
Then  install  the  resistors 
from  left  to  right,  starting 
with  R101  (1  meg).  If  you 
look  at  the  photos,  you 
can't  see  R108  because  the 
47CK>hm  resistor  is  hidden 
by  the  power  cable. 

After  the  resistors  have 
been  installed  properly 
(check!),  turn  to  the  capac- 
itors. Start  with  CI 01  (0  01 


Fig.  5,  PC  board  (foil  side). 


uF)  and  work  your  way  to 
the  right,  referring  to  Fig,  1 
often.  Then  install  diodes 
D101  and  D102,  bands 
pointing  up  as  in  the  photo 
and  Fig.  1.  Now  you  can 
finish  up  the  component 
side  by  installing  the  LED 
displays,  important  There 
is  a  small  1  in  gold  near  an 
end  pin  of  each  display; 
position  this  pin  so  it  faces 
the  power  cable.  You  might 
be  able  to  just  make  out  the 
1  in  the  photos  if  you  look 
carefully  along  the  bottom 
edge  of  the  LEDs,  in  the  left 
corner. 

The  LEDs  are  installed 
with  short  V/z")  pieces  of 
tinned  solid  wire,  as  shown 
in  Fig.  2.  First,  one  of  the 
LEDs  is  positioned  over  the 
mating  holes  in  the  board, 
then  wires  are  passed 
through  board  and  display 


and  then  soldered  quickly 
in  both  places,  Note  from 
the  photos  that  not  all  of 
the  pins  are  used.  When  the 
wires  are  installed  and 
soldered  (try  to  solder  the 
wires  flush  against  the 
board  on  the  component 
side),  clip  off  excess  wire. 
Repeat  the  process  with  the 
other  LED.  Very  carefully 
check  over  your  wiring  at 
this  point,  especially  the 
LED  installation,  and  turn 
the  board  over.  Carefully  in- 
stall  the  IC  chip  with  the 
dot  on  the  case  pointing 
toward  the  1  on  the  PC 
board.  When  you  are  sure 
all  pins  are  in  the  proper 
holes  and  the  IC  is  oriented 
right,  solder  the  pins  with 
the  minimum  of  solder. 
Finish  up  the  construction 
by  installing  the  power 
cable  (about  6"  of  5-con- 


Photo  B.  DPM  foil  ^ide. 


due  tor  wire)  to  the  poinb 

along  the  bottom  edge. 
Then  connect  a  plug  to  the 
free  end,  with  the  wires  go- 
ing to  the  proper  pin  loca- 
tions.  That's  it  for  the  DPM 
construction!  It  generally 
won't  take  more  than  2-3 
hours  for  the  first  one,  and 
under  2  hours  for  the  sec- 
ond. 

Just  before  installing  the 
DPMs  in  the  power  supply 
cabinet  and  checking  them 
out  pick  up  the  unit  re- 
served for  the  Amps  display 
and  solder  a  22k  film  resis- 
tor across  R104.  Do  this  on 
the  foil  side.  This  modi- 
fication allows  you  to  read 
20  Amps  with  only  a  1-volt 
input;  in  effect  you  are 
doubling  the  sensitivity! 
Turn  to  the  voltmeter  and 
connect  the  power  plug. 
Turn  on  the  power  supply 
and  the  meter  should  dis- 
play voltage.  Your  supply 
should  be  working  properly 
at  this  point;  if  not,  fix  it, 
and  then  test  out  the  DPM. 

Connect  an  external  digi- 
tal multimeter  across  the 
output  terminals  and  set 
the  power  supply  for  15 
volts.  Then  adjust  R105  for 
the  same  reading  as  the 
DMM  you  connected.  That 
finishes  calibration  of  the 
voltmeter.  Turn  next  to  the 
ammeter,  and  connect  it  to 
the  supply.  Connect  a 
heavy  load  across  the 
power  supply  and  measure 
the  voltage  drop  across  R31 
(0.05-Ohm  resistor)  with 
your  DMM.  Then  adjust  the 
ammeter  calibration  for  the 
same  reading  This  is  suffi- 
cient  for  most  purposes.  Or, 
if  you  prefer,  draw  a  known 
current  from  the  power  sup- 
ply with  a  known  resistor  (I 
used  a  1-Ohm,  1%,  100- 
Watt  resistor)  and  adjust 
the  ammeter's  R105  for  the 
correct  current  reading.  In- 
stall the  DPMs  in  the 
cabinet  if  you  haven't  done 
so,  and  you  are  finished! 

At  this  point  you  should 
be  proud  of  your  power 
supply;  it  works  like  some 
of  the  finest,  cost  a  fraction 
of  the  best,  and  is  extremely 
handy.  But,  if  you  are  like 
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me,  you  may  want  to  tidy 

up  a  few  loose  ends. 

Improvennents 

There  are  several  things 
you  can  do  to  improve  your 
power  supply  at  little  or  no 
cost.   These   improvements 
were  not  included  in  part  I 
of  this  article  because  they 
were  made  after  it  was  writ- 
ten. The  first  improvement 
is  to  change  the  fan  to  a 
two-speed    model,    and    is 
necessary  only  if  you  were 
unlucky  enough  to  find  a 
standard    noisy-type   fan. 
The  drone  of  a  standard  fan 
is   quite   annoying  after   a 
time.   The   modification    is 
simple,    and    is    done    as 
shown    in    Fig.    3.    An    old 
24'volt,    1-Amp    filament 
transformer  serves   as   the 
voltage  drop  in  series  with 
the  fan.  Only  the  secondary 
winding    is    used.    If    you 
prefer,  select  an  old  filter 
choke  from  your  junk  box 
to  do  the  same  job    Con- 
nected   across    the    trans- 


former is  a  PCI  (Protective 

Controls,  Inc.,  Husky  Park, 
Frederick  MD  21701)  model 
5002  thermoswitch  mount- 
ed on  the  heat  sink.  When 
the  heat  sink  temperature 
rises  to  about  85°  C,  the 
switch  closes  and  the  fan 
runs  at  full  speed  providing 
extra  cooling. 

Another  modification 
you  can  make  is  to  the  out- 
put circuitry.  First,  move 
the  negative  lead  of  R30, 
200  Ohms,  from  13/14  as 
shown  originally  in  the 
schematic,  to  the  other  side 
of  R3r  0.05  Ohms.  This  will 
stop  the  current  reading 
residual  that  shows  up  in 
the  Amps  display. 

And  one  final  modifica- 
tion you  can  make  is  to  con^ 
nect  a  1-uF,  25-volt  mylar 
capacitor  across  J1/J2  and 
)3/]4.  This  modification  will 
decrease  the  rf  output  im- 
pedance of  the  power  sup- 
ply and  possibly  give  better 
performance  when  working 
with  critical  rf  circuitry. 


Digital  Modernization  Kit 


$96.45 

Lt.i  tnti  C-ansda '  A^dih  rmM^H 


LMO  tmijvrtKY  to  «  ^T^qwfncr  ftl^wmird  tmtn  ihm  Hf  T  Add  BfO  OiCttSttOfi    Tf^  DMiK  hit  tn- 

tdnnir  iwnrch  ta  etymit  lor  the  dritmwfite  iff  tht  UiS^lSS  LMO  tlirh'  i(r<Himrf  SdiA  thf  CountV 
€ii?^k  mmi  the  IraniUtKJfiOMirtlamf  ate  CiyHat  Ctjf^imiteit    TAe  Jcrcu/JCr  ot  ih9  DMK  n  tfetefmm. 

^a- JOir  V$(  DMK^JKKf  tfVk'  Wf  UM  DMtiWt 

mtv  t)*  atttttttit  ihiitttto*t^  the  DMK  wilt  i/rwk  ta  unrTi  Bthet  thsn  titoif  Intvd  jJbcnc 
iV¥  Hqp^ArffW  ■nfvilpf'pn  wzffrLKfKvn    Wb  mttt  mstiti  hv  f2i45 


TEtHMtCAtlMFOtMATIOh  «  fflOME  OiDitS: 
fmt*QKKJ-0Jfa]fLix4l  Time 


mowiovi^ittPNir: 


PrOTRONICS,  INC 


^SA 


MAStf  *  Ctf  AJU^E 


BOX  77B 
eUCKLir.  WA     96J21 


VISJ^ 


I1AM!-K£jY  "  RADIO  TELEGRAPH  SENDING  DEVICES 


Model  HK-3M 


19 


*  Deluxe  straight  key 

^  Anti'tjp  bracket.  CanH  tip 

•  Heavy  base.  No  need  to  attach  to  desk 


Add  $2.00  Shipping 
Bi  Handling. 

*  Navy  type  knob 

*  Smooth  action 


CC-3P  shieJded  cable  St  plug  for  HK-3M  S2.49, 

Add  $   .50  Shipping  &  Handling. 
Model  AT -8  anti'tip  bracket  onlv-  to  convert  any  HK-3  to  HK-3M. 

$2.99  Postpaid 


Model  HK-1    $ 


29 


85 


Add  $2.00  Shipping 
8l  Handling, 

*  Dual  fever  squeeze  paddle 

*  For  use  wkh  all  eJectronic  keyers 

*  Heavy  base  with  non-slip  rubber  feet 

*  Paddles  reversibJa  for  wide  or  close 
finger  spacing 

CC-tP  shielded  cabie  &  plug  for  HK-t  $3,75 

Add  $   .76  Shipping  &  Handling, 

Model  HK-2,  same  as  HK-1  but  less  base  for  incorporation  in  your 

own  keyer,  $19,95 
Add  $1 ,00  Shipping  &  Handling. 


Model  HK -4 


.4495 


Add  $2.00  Shipping 
&  Handling. 


♦  Combination  HK-1  &  HK-3  on  same  base 

*  Straight  key  may  be  used  conventionally  or  as  a  switch  to  trigger 
a  memory. 

CC-T/3P  Shielded  cable  with  plugs  for  HK-4  $5,99. 

Add  $T  .00  Shipping  8t  Handling 


Model  HK-5A  Electronic  Keyer 


69 


95 


Iambic  circuit  for  squeeze  keying 

Self  completing  dots  St  dashes 

Dot  8t  dash  memory 

Built-in  sidetone 

Battery  operated  with  provisions  for  external  power 


Add  $2.00  Shipping 
&  Handling. 

U^s  Curtis  8044  keyer  chip 
Grid  block  or  direct  keying 
Speed,  volume,  tone  Si  weight 
controls  on  front  panel 
Use  with  HK'1  or  HK-4 


Order  direct  or  from  your  favorite  dealer,        *^3o 

The  HAM-KEY  Co. 

P.O,  Box  28271  St.  Louis,  MO  63132 

Phone  TOIi-FRE  1-800-325-3651 


VISA 


^^afix»^  JianriC6 — SB6  0&ff$  t9S 
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A  Better  Car  Regulator 


improved  reliability 


Charles  Gebinger 

4000  Camiiso  Dei  Vaite  SW 

Albuquerque  NM  87103 

The  problem:  In  the 
March,  1977,  issue  of 
73  Magazine,  an  article  ap- 
peared claiming  a  reliable, 
high  performance  automo- 
tive voltage  regulator.^ 

The  regulator  described 
has  a  major  design  flaw 
and  is  definitely  not 
reliable,  This  design  flav^ 
caused  my  regufator  to  fail 
(putting  17  volts  on  my 
car's  electrical  system) 
after  only  2  months  of  op- 
eration 

Subsequent  circuit  anal- 
ysis and  study  of  the 
LM723  specs*  showed  that 
the  LM723  was  being  gross- 
ly overstressed  and  subject 
to  catastrophic  failure  in 
the  circuit  as  described  in 
the  original  article. 

The  assumption  that  the 


I 


LM723  has  a  current  out- 
put of  150  mA  applies  only 
to  the  output  transistor, 
not  the  internal  zener,  Vz, 
The  data  sheet  lists,  under 
Absolute  Maximum  Rat- 
ings, that  the  current 
through  the  Vz  zener  is  25 
mA,  worst  case.  Mr.  Prud- 
homme,  in  the  original  cir- 
cuit, has  over  1 30  mA  flow- 
ing  through  this  zener.  The 
failure  of  the  output  stage, 
where  Vz  is  located,  was 
evident  in  my  failed  LM723 
as  the  internal  reference 
supply  still  operated  prop- 
erly, as  measured  at  pin  6 
of  the  DIP  package. 

The  sotutioa:  Fig.  1  is  the 
circuit  I  used  to  correct  the 
design  flaw.  This  improved 
design  requires  an  addition- 
al transistor  and  resistor.  I 
elected  not  to  change  the 
51  Q  resistor  used  in  the 
original  article,  so  I  placed 
a  6  2*volt  1-Watt  zener  in 
series  with  the  51 -Q  resistor 
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to  substitute  for  the  volt- 
age drop  of  the  Vz  zener  in 
the  LM723. 

Now  the  maximum  cur- 
rent through  the  output 
transistor  and  the  Vz  zener 
is  about  16  mA,  well  within 
the  25-mA  rating  of  the  Vz 
zener.  This  arangement 
also  allows  the  LM723  to 
run  much  cooler.  The  51  Q 
resistor  in  the  original  arti- 
cle should  be  a  1-Watt  unit, 
not  a  Vj-Watt  one. 

The  original  article  sug- 
gests installing  the  regu- 
lator in  a  mini-box  with  bar- 
rier  terminal  connections 
and  an  additional  relay  to 
operate  the  dash  ALT 
lamp.  I  suggest  a  saner, 
cheaper  solution;  Obtain  a 
defunct  regulator  of  the 
same  general  type  as  in 
your  car  Disassemble  the 
unit  {mine  is  a  Deico)  and 
there  will  be  two  relay -type 
devices  inside.  The  more 
complicated  of  the  two  is 


the  regulator  and  the  other 
is  the  ALT  lamp  relay.  The 
regulator  can  be  removed 
by  drilling  out  a  rivet  in  the 
base  of  the  housing.  Also, 
remove  the  resistors 
mounted  to  the  base  of  the 
housing  by  pulling  them 
off. 

Now  you  have  a  nice, 
watertight  housing  with  a 
connector  that  mates  to 
your  car's  electrical  system 
with  no  modification,  and 
a  relay  for  operating  the 
ALT  lamp.  Alt  for  free. 

The  space  formerly  filled 
by  the  regulator  coil  is  filled 
with  a  small  vectorboard 
[about  V  X  2")  which  has 
all  the  regulator  circuitry 
except  the  pass  transistor, 
which  is  mounted  with  an 
insulating  washer  to  the 
base  of  the  regulator  hous- 
ing. See  Fig.  2  for  a  sketch 
of  the  mounting  arrange- 
ment used, 

I  also  changed  the  volt- 
age divider  values  in  my 
unit  to  eliminate  the  500-Q 
pot,  a  potential  trouble- 
maker in  the  harsh  temper- 
ature environment  of  an 
automobile.  I  found  that 
the  .5-uF  condenser  nor- 
mally used  with  the  former 
mechanical  regulator  is 
not  required  and  can  be 
removed  if  desired. 

My  unit  has  been  in  op- 
eration for  almost  a  year 
with  no  problem  after  the 
design  was  improved  as  de- 
scribed in  this  article,  ■ 

Footnotes 

1.  "Buifd  Your  Own  Car  Regula- 
tor;^ W.J.  Prudhomme,  73 
Magazine,  March,  1977,  p.  160. 

2.  National  LinBar  Data  Book, 
National  Semiconductor  Corp. 


r-E)«lStlNG   'ALT-"    LAMP  Ht'S-A'T 


EX|$T4NG 
CO NM ECTOR 


ai  2iiioi%-J 


mm 

VECTOR    BOA  FT  Q 


fig.  1,  Improved  regulator. 


Fig.  Z  Mounting  arrangement  in  '*stock"  housing. 
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203-667-0811 


USED_  EQUIPMCTT 


KEW  EQUIPMENT  SPECtALS 


ATLAS 

mrBpec  t»I  EdttUon)  w/NB  $429.  OO 

2O0PS  Po*«r  SiipfilF  **-00 

ALUEP 

iraSTTXcvr  w/PS/Spkr.  3flS,  00 

COLLINS 

75S-3  Rcvt.  4S0.0O 
KWM-2  (round J  Xtvr.  w/SlfiF- 

2P.S.                             '  llftQ.OO 

KWM-2AXcifr,  74900 

LC-1-32S  Pn>c*«a<Jr  69.00 

SlBE-1  D.C.  Supptj'  89.00 

CLEGG 

F^-a'Tfi  2  Meter  Xtvr.  189.05 

COM  TRONIC 

fSR^  10  in*t*r  "FM"  Xcrr.  149- OD 

CTC 

Mi^tmi  Six  Pro^MBQr  iKenwtiHO     ^^'  00 

DRAKE 

2B  Rcvr-  179.00 

2Bq  Q  MuUlpUer/Spkr,  39>00 

R-4B  Rcvr.  349.00 

2C  Rcvr.  189.00 

T-4XXmtr.  329.00 

T-4XSXmtr.  369.00 

TR-4CWW/RIT  S49.00 

TB-3  W/NB  299.00 

RV-3   Remole  VFO  69.00 

AC-4   Pover  Supply  B9.00 

!M£-4  Speaker  19.00 

TR-33C  2  Meter  Port.  169,00 

DENTBON 

HfSOCXTTcvr.  */HF-ACS  P/S 

5i*r.,  Mike  S10.OO 

GLA-IOOO  Amp,  199.00 

CUpiwrton  L  Amp.  450*00 

ELECTRONIC  RESEARCH  CORP. 

SL-55  Yw^lt  Audio  FlUfr  49.00 


HALLjCRAFTEM 

g^^BlA  */dpkr/  it  79. 00 

SX-m  Rcvr.  129.00 

FPM-300  Xcvr,  34ft.  00 

HENRY 

100 ALIO  2  Meter  Amp.  «/PS 

1220 B  Supply  i^  Cablet  229,00 


4  ► 


KEATHKIT 
Sfe4C3  ftcvr. 

lfW-104  XCTf,  w/PS,  Spkr. , 
nUer,  N.B.,  Mike 
SB-fiii^i  CdosDLe 
HM-102  SWR/Power  Meter 
SB-S14  Scope 
I M '4 100  Freq.  Counter 

(COM 

K^  -iSs  2  Meter  Xcvr. 

IC-3PA  D.C.  Supply 
rC-245  2  Meter  Xcvr. 

KENWOOD 

TS-iOO  6  Meter  Xcvr. 
TS-820S  Xcvt. 

TS-B20  tDlgital  Xcvr.  w/CW 
Filter 

ItriiO  BL  2  Meter  Amp. 

NATIONAL 

NCX-iS  Xcvr.  w/P.S;  &  Spkr. 

SWAN 
IDOR  Rcvr. 

350  Rcvr.  w/llTXC  P.S,/  S^r. 
$50 A  Rcvr. 

250  6  Meter  Xcvr.  w/ll7XC 
P,S,/Spkr* 

TEN  TEC 

Triton  II  Xcvr*  w  25ZP.  S,  , 

CW  Filter 
Triton  fV  Xcvr.  w/CW  Filter 
540  Xcvr.  W/252G  P.S. 
544  Xcvr.  (dlgttall  w/CW  Filter 

TEMPO 

Tempo  One  Xtrr.  w/AC  Ode 
P.S. /Spkr, 

WILSON 

14DZ  Z  meter  handheld  w/Xti^la, 
D«ek  Charter,  Nlc»ds,  Cue 
WE -300  SynlheslEed  Port.  w/TTP 

YAESU 

PT-3in"SD  Xcvr,  w/CW  Filter, 

Processor 
FT-301D  Xcvr.  «/FP3Ql  P.S. 

L  Spkr. 
FT*301AD  Xcvr.  w/CW  FtUer. 

Mike,  FP-aoi,  P,S.  ft  Spkr. 
FR-IOIS  Rcvr,  w/fl  Meter  Conv.  , 

FM,  Xtala 
FT -90  ID  Xorr,  "Demo"  w/ 

w&i  Fkot^r 
Ft -90 IDE  Xcvr,  w/FM  Optloa 

"Demu'*  w/w»rranty 


25^.00 

AZDEN 
S49. 00  PCS-IOOO  2  Meter  Xcvr, 
169.00 

2t.00    ATLAS 
159.00   RXllO  Rcvr. 
30.00    PS110H  P.S. 

MM-ilO  Mobile  MM. 

3t&X  w/H.  B, 
LB9.00 
49.00   ALLIANCE 
299,00  HD-73  Rotor 

BIRD 

519.00   M^SmiiB  - 
799.00 

CPE 
799. DO    roS -44  Rotor 


$399.00 


169.00 
flB.OO 
Z7.00 

499.00 


119.00 


ICOM 

Nrv  Low  Fricefil 

KLM 

TITTBO  BL  2  Meter  Amp.  229, 00 

KENWOOD 

Stm  Id  Stock !  Call  far  Prf c«a. 


Call  for  Price 


69.00 


SWAN 

TB-3HA  Trilianiier 

10 -40V  10 -40  Meter  Vertical 

TEN  TEC 

KR-50  Keyer 
Omni  A  "B"  5erle« 


169.00 
95.00 


49.95 

89.95 

S3e.00 


359.00 


189  00   CUSHCRAFT 

AfB44        '  I».  W 

ARX-2  31.00 

ATV-5  89.00 

AU7-11  32.00 

199.00   A50-5  54.95 

349.00 

349.00  DENTODN 

GLA'B,  CUppertone*  MLA  2500B'«  - 

269.00  b«ftt  the  price  lncreaa«t 


47^.00 
519.00 
569.00 
5S9,QO 


TfAIgU 

FT*7B  Xcrr.  569,00 

FT-t27RA  220  Mh£  Xcvr.  399.00 

YC-221  Display  99,00 

CPU25O0R/K  Xcvr.  419.00 

Yd -901  W/Baniflcope  449.00 


£  399. 00 


139.00 
339.00 


We  Sell  and  Service  the  Following 
New  and  Used  Equipment: 


Aida 
Alliance 
Ameco 
ARRL 

At'ta£ 
Benchef 

Bifd 

e  &  w 

CaObook 

CD£ 

CES 

CovflfCFaft 

Cu&hcrall 

Dention 

Drake 


DSI 

ETO  AJpha 
Ham  Key 

Hy  Gam 

■COM 

JW  Ml  tier 

KOK 

KLM 
Laf&en 

MFJ 


\A 


Mifage 

Mg&tey 

Mgrch 

PtPO 

Ro&ol 

RoPin 

Saxlon  Wire 

SST  Eiectrofiics 

Swan 

Teiea 

ten  Tec 

T£T  Aniennas 

Trac 

Unadiita 

VHF  Engineering 

VrbfOpiea( 

Wilson 

Wilson  Commerciial 

Yaesu 


WE  TAKE  PHONE  ORDERS  OR  SHIP  COO 


or  Write 

for  your 
super  quote 
today!  . 


1^75 


master  charge 

THE  WTEfl|J,m(  C'flP    . 


ViSA 


WE  EXTORT 

(Sub-D«al«rt 

wifit«d  In 

foreign  counlrlsiH 


COMMUNICATIONS 


95  Kilts  Lane,  Newington,  Conn.  06111 

**Near4RRL  Headquarters'* 

Connecticut  Residents  Catl    203  667  08t1 

OPEN  MO*^    FRi     10  6  •   TmuRS     tOflPW    •   SAT     10 -a 

6ASV  DIRECTIONS    fl!    '6  Sowth       2  booths  past  Mt^Donjia  s  <Bf*'^'*^  lu'n|,.i.Pi 


SUB-DEALER  INQUIRIES  INVITED!  (Send  letterhead  lor  complete  package) 


i^fiestiet  Servtce— seepage  f95 
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When  it  comes  to 

AMATEUR 
RADIO  QSL's . . . 


it  s  the 

ONLY  BOOK! 

US  or  DX  Listings 


NOW  READY! 

Here  ttiey  are!  The  latest  e^Jitions.  World- 
famous  Radio  Amateur  CalltxMks.  the  most 
respected  and  complete  listing  of  radio 
amateurs.  Lists  cails,  license  classes,  ad- 
dress information.  Loaded  with  special 
featijres  such  as  call  changes,  prefixes  of  ttte 
world,  standard  time  charts,  world-wide  OSL 
bureatis  and  more-  Tne  new  1980  Radio 
Amateur  Callbooks  are  avaJladJe  now,  The 
U.S  Edition  features  over  400,000  listings, 
over  120.000  changes  from  last  year.  The 
Foreign  Edition,  over  315.000  listings,  over 
90,000  call  changes.  Place  your  order  now. 


€2ch      Sliiippimg      Tolil 

C  USC^KW* 

tIfiJS     S1,^     Sli70 

G  For^n 
Calibook 

S15  95      SI  75      $Uro 

Ord«r  DDtn  DooKs  at  lh«  same  II me  tof  134.6b,  inclLdes 

yOtit  tavD-rite  ■^     — cs  CeeMf  m  dtfiecl  irorri  ttit 
residonls  add  5H  Salss  Tax 


SPECIAL  LIMtTED  OFFER! 

Amateur  Radio 

Emblem  Patch 

onty  $2,50  postpaid 


Pegasus  on  blue  field,  red  lettering.  3''  wide  x 

3'  high.  Gfeat  on  fackets  and  caps.  Sorry,  no 

call  letters 

ORDER TDDAY! 


*^61 


RACMO  AMATiUfl  1 1  f 

callb 


Ic 


INC 


925  Sherwood  Drive 
Lmk9  Bluff,  IL  00044 


Tired  of  High  Prices? 

Tired  of  playing  roylette  witK  ''800''  number  speciaUf  Forget  the  toll- 
free  frustration.  Take  a  shortcut  and  call  Long  Path  Radio.  We  deliver 
low  prices  from  the  ground  up  —  on  towers,  rotators,  antennas,  and 
accessories.  Our  goal  is  to  have  what  you  want  in  stock. 

Take  a  look  at  the  complete  line: 


HyCain  Antennas 

THbDXX 

S2l9.tM 

THr^DX 

$179.t)0 

TH3MK3  ....... 

$153.(10 

TH2MK:V 

S  99, (M) 

TM3IR 

5113.(10 

U)5BA 

5  86.t>0 

153HA 

S133.1H) 

20SBA  . , . . 

S219.tXI 

204BA 

S166.CHJ 

4(12B 

SlS-^Ot) 

DBltll3A 

5103.1K1 

IHAVT 

S  7lM)tl 

14AV  Q 

S  46.tM> 

BNHf* 

S  MAIO 

Rohn  Towers 

and  Accessories 

25G  Mt'ction 

S  3575 

45C  sfclion 

S  62  IXl 

HL1BK48  sfff 

5Upp  lower  .  ,  S2****.t)0 
HDBX3*i  self 

!»upp,  tower  .-  S315.00 
3.  If)  EHSf^uv  wire, 

500  ft,     ,  ■ S  4^.00 

3l6CCMcdble 

clamp      ......   S      .30 

U  tumE^uckte, 

i»ve&  vvtf  . S     5.50 

M200H  HUt 

fl.D.  ^jlvani/t'd 

mast  ...  S  33.^5 

Tonna  F9FT 
4  element- 

2Tnett'r  ,  S  21.95 

9  element- 
2  meter  ... 


16  dvnient^ 
2  meter 


S  55.00 


CDE  Rotators 

Call  or  write  for  ytmr  low 
prjcy. 

Cushcraft  Antennas 

ATB34Tnbander     S199  00 


20-4CD 

13-3CD  ...... 

I5-4CD 

10-3CD ...... 

10-4CD  .  . . 
ATVM 

ATV-5 

ARX^2 

ARX-450  - 
A-t47'll... 
32-19  Buomer 


5133,00 
S222.00 
S  76.00 
S  87.00 
S  54.00 
S  66-00 
S  74.00 
S  82.00 
S  30.00 
S  30.00 
5  30,00 
S  h5M 


L  xcept  for  Rohn  to^% vr>,  alt  items  *.hin%*«  ai^  complele  stock.  Somv  nw  other 
privducts  availtibk'. 

We're  here  to  ser\^e  you  from  8:30  to  5:00,  Mtrndav  through  Friday,  at  1-214-36^- 
3401*  Ask  ioT  Limg  Path  E^dto. 

LONG  PATH  RADIO,  INC    -"^^ 

T^om^c  fO-  Bi»x  29f>H2  Dallas.  Texas  73229  1^214-369-3401 

AU^mn-i  y  OB  Ddllii^  C  O.D  riiptiW'^23':,  ih'ini^tt  Momv  ordt'r  vii^hi'r'^iheit,  0,K,  ^ViJ/U'rsiind 
(^rivfr^  tVi-  "iiiif*  na^ht  ivfhrf.  li  you  i^isirt'  prt'ihtut  tras^hL  a  siudii  Per  llem  charge  will  be  mAilt*  for 
shipping  and  handling 


APPLE  Owners 
send&receh/e 

^    CW/RTTY 


I  ■ 


.*MCS?0' 


FEATURES 


Send  *  Rfi^ctMvi-  MORSE  BAUDOT.  ASCII 
Conm»i.tsio  APPLE qjme  1.0  r   '■ 

Ustrs  Ijijjilin  PLL  or  eitefnal  TU 


I fi eludes  ha rtj waff?  caj&selleai  manuar 

I  MM  Ian  I  Break  oporation  — pre'surve  tj^pcj-ahcad  btifff-r 

gighi  message  *n€mbr*es  — 255  cHai  ea 

Aulolrafi!}mttl«rr  i:ontroi— PIT 

DicklJc-  Repia.   '       Be1!&Sa¥e  CVVI0(F*' 

^amdom  Praciit^tr.  Beacon,  chanqipj  BU^fitrEy  iMuisl^  only^ 

QA65D  in  cabinel  as  illusiraied  S2S9 

TA650  FFD  T  active  til1(?r  RTTV  dcrEnodulalor 

XTL-1  Mlal  control  led  A  FSK  and  AC  po'Aim 

'♦upply  Hiiilalled  m  CA650  lassemr^led  tolled » S499 

Wrile  or  call  for  complele  catalog 


i^A4 


lies,  inc.  ® 

1 1 25  N.  Golden  State  Blvd.  /  Suite  G 
Turlock.  CA  95380  (S) 
(209)  667-2888  /  634-8888 

We  are  «xp«r/encfng  telephone  difficuiUes, 
please  keep  trying. 


California  resi()en(s  add 
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HIGH  FREQUENCY  (20  MHz— 160  MHz) 

■  Signal  Generators  For  Receiver  Align mefil 
m  Quick-Change  Plug-In  Osctlfalors 
Five  transistor  oscillators  covering  20  MH2-I6O 
MHz.  Standard  7FF  calibraiion  tolerance  ± 
.0025*b.  The  frequency  tolerance  is  ^.0035%, 
Oscillator  output  is  .2  volts  (mm.)  across  51  ohms- 
Power  requirement:  9  vdc  ((t  10  ma.  max. 


Catalog 
Number 

Oscillator 
OfCiilarof            Dstiilator              Teinperalitre  Tof              (Less  Crystal^ 
Type                 Range                  -40Figt50^f                   ^ic? 

035200 

0M24 

20-40    IVtHz 

±  .0035% 

$32S 

Q35201 

0M46 

40-60    MHz 

-  0035% 

9.28 

035202 

OT-161 

60-100  MHz 

*.0035% 

928 

035203 

OT-1140 

100-14€  MH; 

-  0035^  t. 

9.2S 

0352CM 

OT-1160 

145-160  MHz 

-0035% 

9,2B 

LOW  FTREQUENCY  (70  KHz  -  20,000  KHz) 

■  Band  Edge  Markers 

•  Frequency  Mariners  For  Oscilloscopes 
m  Portable  Signaj  Standards 

■  Accessory  Cases 

Four  iransisior  oscillators  covering  70  KHz  — 
20,000  KHz.  Trimmer  capacitor  for  zeroing  crys- 
tal. When  osdllator  is  ordered  with  crystal  the 
standard  will  be  r,  .0025%.  Osdllator  output  is  1 
volt  (min.)  across  470  ohms.  Power  requirement: 
9  vdc  (ii'  10  ma.  max. 


OKLfiatOf 
CatJlof        Oscillator              Oscillalof                  Temperature  T0I.           (Less  Cr^l) 
Humber           Tfpe                    flange                     -40'F  to  150"F                 Pnce 

035205 

0M1 

70-1 50  KHz 

-  016% 

19.28 

035206 
0^207 

0M2A 
0M2 

150-400  KHz 
400-5  000  KH? 

500-5.000KH1'  omss. 

928 
5.28 

035208 

OT-13 

2.000-12.000  KM; 

^  0035% 

9.28 

035209 

0T'14 

10.000-20.000  KHz 

\  .0035% 

9.28 

SUPPLEMENTAL  CRYSTAL  ORDERING  INFORMATION 

FOR  ICM  OSCILLATORS 


Please  refer  to  the  "4"  Senes  Crystal 
Specification  Sheets.  (Available  on  re- 
quest.) Pfices  on  crystals  will  vary  with 
frequency  being  ordered. 

CAUSRATION  TEMPERATURE: 

Customer's  choice,  usually  26  C. 

RANGE:  Depends  on  crystal  frequency 
being  ordered. 

TYPE;  CS  d)  is  recommended- 


HOLDER: 

F-605®for  all  except  cryst^fs  be'ow 
160  KHz. 

F-13  (D  required  for  crystafs  bebw 
160  KHz. 


LOAD: 

OT'11,OT-t2,OT*12A..,  24PF 
0T'13.0T'14., 20PF 


® 


OT-1 24,  OT-1 46,  OT-161, 
OT-1 140,  OT-1 160  ....  .  SERIES  ® 
ALIGNMENT  OSCILLATORS, 
Modefs  St2.  814  32PF     ® 

Note:  Qrcf&d  ntjmter^  ret0f  to  t^umb&rs  on  Crysta! 

EXAMPLES 

OT-1 1  Catalog  Number  -  4  1  12  8  4 
(75  KHz',  CS.  F-13  Holder,  24PF) 

OT-1 4  Catalog  Number  -  4  3  3  2  1  3 
(10,5  MHz'.  CS,  F*605  Holder. 
20PF) 

OT-1 1 40  Catalog  Number  =  4  7  4  2  10 
(120  MHz\  CS.  F-505  Holder. 
Series) 

'AK  -4'  Senes  Cotetog  Nuenbetii  f^qtmw  crystat  fre- 
qumey  ifiBCifed  b^  Customef. 


FOR  ADDtTIONAL  INFORMATION  WRiTEr 


□BDuD 


MFJ  KEYERS 

Uses  Curtis  8044  IC.  All 
have  dot-dash  memories, 
weight  control,  solid  state 
keying.  RF  proof. 


Ttie  HEW  MFJ- 4 06  Deluxe  Electronic  Keyer 
sends  tambic.  automatic,  semiautomatic,  man 
ual   Use  squeeze,  single  lever  or  straight  key, 

Sackel  Jor  external  Curtis  memoiy,  random 
code  q^mffiW   keytKiard  Optional  catiie.  S3  00 

limbic  Dpera^on  with  squeeze  key.  Dot  dash 
insertion,  SemiiytomaYic  "byg"  crperation  pro 
vides  auiomatic  dots  and  manual  dashes. 

Dol-dash  memory,  self-compteting  dots  and 
dasties.  jam  proof  spacing,  instaift  start.  FtF  pvnof. 

Soid-state  keying:  gnd  block,  solid  state  %mUs 

Front   panel   controls:   linear   speed,   weight, 
tone,  volume,  (unction  switch.  B  to  SO  WPM. 

Weight  control  adjusts  dol  dash  space  ratio; 
makes  your  signal  dislioctive  to  penetrate  ORM 

Tone  contTtiL  Speaker  Ideal  for  classroom. 

Function  swrtch  selects  ofi.  on,  semi  automatic/ 
manual,  tune.  Tune  keys  transmitter  tor  tuning. 

Uses  4  D-cetls.  2.5  mm  phone  jacks  lor  exter 
nal  power  {6  9  VDC).  Optional  AC  adapter  S7  95. 

Eggshell  while,  wdlnul  sides,  6x2x6  inches. 

Optional  Bencher  iambic  Paddle,  $39.95. 


$49 


95 


^^^^■ftV;>  ^^^K 


'', 


N  t6**ECWNU  eer^ 


J^ 


file  MfJ^400  a044  IC  Econo  Keyer  is  a 
reliat)ie,  lull  feature  e:  ny  keyer  for  squeeze, 
single  lever  or  straight  key. 

Sidetone,  speaker,  volume,  speed,  internal 
weight  and  tone  controls.  Pull-to  tune  switch. 
On  off.  iambic  operation.  Dot-dash  memories. 
a  to  50  WPM   Uses  9  V  tsatteiy.  2x3x4  inches. 

Reliable  soUd  stare  keying:  ynd  block,  cathode 
solid  state  transmitters. 


*^38 


INTERN ATIONAL  CRYSTAL  MFG.  CO.  INC,  - 10  NORTH  LEE  *  OKtJkHOMA  CITY,  OKLA.  73102 


MFJ  404  8044  IC  ECONO  KEYER  at  $59.9& 

lias  adjustable  smgle  pabdie.  sidetone,  speaker, 
weights  ^Qoe,  volume,  speed  controls.  Dot  dash 
memories.  8  to  50  WPM.  Solid  state  keying. 
Z)(3k4  inches-  Uses  9  V  battery.  Switch  for 
TUNE.  OFF.  ON.  SIDETONE  OFF,  Jacks  tor  ex 
temal  key.  Iambic  with  squeeze  key 

MFJ'4aZ  8044  IC  ECONO  KEYER.  344,95, 
Paddle,  wetght,  speed  controls.  Dot  dash  memo- 
ries, 8  to  50  WPIVI.  2)c3k4  inches.  Uses  9  V  bat 
lery.  No  sidetone  and  jacks  lor  extemal  key. 

Oder  frmti  MFJ  anet  try  il  W  not  deL^Qfited. 
return  wtthm  30  days  tor  refund  (less  shipping). 

One  year  unconditional  guarantee. 

Order  yours  today.  Call  loll  free  SOO-G47-1800. 
Charge  VISA.  MC.  Or  mail  check,  money  onier 
Adil  $3.0Q  each  for  shippfng  and  handling 


CALL  TOLL  FREE  . . .   800-6471800 


Call  601  323-5869  for  technical  information,  or 
def/feiHir  status.  Also  call  601  323  5869  outs«te 
continental  USA  and  tn  Mississtppt.  .^-•^ 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MISSISSIPPI  STATE,  MS  3976Z 


i^^iRf^adei-Sefv/ce— see  A^§e  f?5 
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Test  Gear  Bargain  from  Heath 


a  multi-purpose  RCL  bridge 


The  new  Heath 
series  of  test  instru- 
ments appeared,  at  first 
glance,  as  probably  not  of- 
fering very  much  because 
of  the  low  prices.  One  of 
the  first  pieces  of  the  series 
that  we  noticed  was  the 
16-5281  RCL  Bridge.  It 
claimed  the  following 
measurement      ranges: 


BALAhtCE 


Resistance— 10  Ohms  to  10 
megohms;  Inductance  — 10 
uH  to  10  henrys;  and  Capac- 
itance—10  pK  to  10  ^F. 

This  is  a  fairly  good  range 
of  measurement.  Much 
more  expensive  test  equip- 
ment, such  as  even  the 
Heath  IB-3128,  hardly  of- 
fers much  more,  and  in 
some    cases    less,    of    a 


SEffftEHCC 


MNKNdWN 


J 


fig.  h  Basic  Wheaf stone  bridge  type  of  circuit  used  with 
reference  R,  L  and  C  components  compared  to  an  un- 
known component  to  determine  its  value. 
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measurement  range.  The 
measurement  ranges  for 
the  lB-3128,  for  example, 
are:  Resistance— 0.1  to  10 
megohms;  Inductance— 0,1 
mH  to  100  henrys;  and  Ca- 
pacitance—TOO  pF  to  100 
uF. 

Of  course,  there  are 
many  other  factors  to  be 
considered  than  just  the 
measurement    ranges  — the 

accuracy  of  measurement 
being  an  obvious  one. 

As  it  turns  out,  however, 
the  lB-5281  is  much  more  of 
a  sophisticated  little  piece 
of  test  equipment  than 
meets  the  eye.  Perhaps  the 
first  thing  one  notices  when 
looking  at  the  kit  is  that 
there  are  a  fair  number  of 
parts  involved  for  the 
lO-transistor  circuitry  used, 


rEEDBACK 


HfCTlFlEW 


UhKHOWN 


DC 


fig.  2.  As  thh  partial  diagram  shows,  quite  a  bit  of  design  work  has  gone  into  the  circuitry  of 
the  i 8-5281.  Only  the  R  and  L  reference  components  are  shown;  there  are  also  three 
reference  capacitors  in  the  actual  circuit  In  addition,  provision  is  made  for  the  use  of  an  ex- 
ternal  reference  R,  L  or  C  component  if  desired. 


In     fact,    the    average 

amateur  would  probably 
find  it  difficult  to  buy  the 
electronic  parts  for  the  cost 
of  the  whole  kit. 

The  circuitry  used  in  the 
kit  is  not  new  in  basic  prin- 
ciples, but  it  has  been  very 
neatly  implemented.  The 
bridge  operates  on  the 
basic  Wheatstone  bridge 
applied  to  RCL  components 
as  shown  in  Fig.  T  A  refer- 
ence R,  C,  or  L  component 
is  used  which  is  compared 
with  an  unknown  com- 
ponent by  balancing  a 
bridge  circuit.  When  the 
bridge  circuit  is  balanced, 
the  meter  reads  zero.  The 
balancing  potentiometer's 
rotation  can  be  calibrated 
in  terms  of  how  far  m  value 
the  unknown  component's 
value  is  above  or  below  the 
value  of  the  reference  com- 
ponent. Theoretically,  any 
value  component  can  be 
measured,  but  in  practice 
there  are  many  limitations, 
particularly  when  either 
very  small  value  or  very 
large  value  components  are 
involved. 

A  partial  diagram  of  the 
Heath  bridge  is  shown  in 

Fig.  2  and  illustrates  some 
of  the  very  interesting  fea- 
tures found  in  the  unit  The 
ac  source,  or  oscillator,  is  a 
rather  elaborate  five-tran- 
sistor FET  type.  Part  of  the 
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output  IS  rectified,  and  a 
feedback  arrangement  is 
employed  to  control  the 
gain  of  the  oscillator.  This 
provides  better  control 
than  the  usual  lamp 
arrangement  found  in 
simpler  oscillators.  The  os- 
cillator also  operates  at 
three  different  frequencies: 
1,  10,  or  100  kHz,  depend- 
ing on  the  range  selected 
for  each  R,  L,  or  C  com- 
ponent This  is  a  great  im- 
provement over  simpler 
bridges  which  have  just  a 
1-kHz  oscillator.  It  be- 
comes very  difficult  with 
such  oscillators  to  measure 
small  values  of  inductance 
or  capacitance  since  one  is 
basically  trying  to  measure 
component  values  used  at 
rf  frequencies  in  a  low-fre- 
quency audio-type  test  ar- 
rangement- 

The  oscillator  output  is 
coupled  through  the  trans- 
former, TT.  The  secondary 
of  this  transformer  forms  a 
balanced  ac  source  ar- 
rangement for  the  actual 
bridge  circuit  The  trans- 
former has  a  very  fow 
impedance,  and  this  plays  a 
major  role  in  the  good  per- 
formance of  the  bridge.  The 
actual  bridge  circuit  is 
formed  by  the  rest  of  the 
components  shown.  There 
are  three  ranges  for  each 
type  of  component.  Al- 
though to  simplify  the  dia- 
gram only  three  reference 
components  are  shown  for 
resistance  and  inductance 
measurements,  there  are 
also  three  reference  ca- 
pacitors in  the  actual  cir- 
cuit. 

The  output  of  the  bridge 
goes  to  a  five-stage  ac 
amplifier  and  rectifier 
which  drive  a  meter  for  a 
null  indication.  The  ampli- 
fier stages  are  relatively  so- 
phisticated in  design,  with 
both  ac  and  dc  feedback  in- 
corporated to  enhance  cir- 
cuit stability. 

The  construction  of  the 

bridge  is  relatively  straight- 
forward. Most  of  the  com- 
ponents mount  on  a  single 
PC  board.  Perhaps  the  only 


area  where  a  newcomer 
should  take  time  and  be  es- 
pecially careful  in  construc- 
tion is  in  wiring  up  the  range 
switch.  A  number  of  com- 
ponents mount  on  the 
switch  itself  and  if  one 
doesn't  get  this  four-wafer 
switch  wired  correctly,  it 
could  cost  a  lot  of  trouble- 
shooting time  to  correct  it. 

If  it  were  not  for  the 
switch,  one  could  rate  the 
construction  as  simple. 
However,  the  assembly 
manual  is  very  detailed, 
and  anyone  who  has  a  basic 
proficiency  in  soldering 
should  be  able  to  assemble 
the  kit.  An  experienced 
builder  can  assemble  the 
kit  in  two  evenings,  while 
others  might  take  up  to 
double  that  time. 

Performance,  consid- 
ering the  price  of  the 
bridge,  can  be  termed  as  ex- 
cellent. It  is  not  a  super-ac- 
curate bridge,  where  one 
can  read  the  difference  be- 
tween 100  Ohms  and  102 
Ohms,  for  instance,  but  one 
certainty  can  find  quickly 
the  approximate  value  of 
any  components  The 
bridge  was  tried  with  a 
variety  of  unmarked  capac- 
itors and  coils,  and  the 
values  obtained  compared 
with  those  obtained  on  a 
laboratory    bridge.    In    a 


Photo  A.  The  Heath  18-5281 

cases,  the  values  checked 
out  closely  enough  for  most 

experimental  uses,  and 
there  is  absolutely  no  doubt 
about  separating  standard- 
size  component  values 
{.005-,  .01-,  02-,  .05-,  and 
l-uF  capacitors,  for  exam- 
ple). The  bridge  was  par- 
ticularly good  when 
measuring  a  variety  of  in- 
ductors. Air-wound  coils, 
ferrite-core  coils,  slug* 
tuned  coils,  rf  chokes,  etc., 
all  produced  clear  null  in- 
dications quickly.  In  fact, 
some  of  the  inductors  tried 
could  not  be  measured  on 
the  laboratory  bridge 
[unless  one  wanted  to 
spend  hours  at  it)  because 
of  trying  to  compensate  for 
their  different  Qs. 

A  look  at  the  rear  of  the 
unit  reveals  that  there  is  a 
lot  of  unused  volume  in  the 
enclosure.  Heath  undoubt- 
edly took  the  route  of  using 
a  standard-size  enclosure 
for  all  the  IB-5280  series 
test  instruments,  for  econo- 
my reasons.  There  is  room 
in  the  enclosure  to  store 
two  extra  of  the  9-volt  tran- 
sistor radio  batteries  which 
are  needed  to  power  the 
bridge.  However,  one  could 
also  easily  build  a  dual 
9-volt  ac  supply  in  the  en- 
closure and  have  room  to 
spare. 


The  bridge  as  it  stands  is 
a  fme  little  test  instrument 
and  nicely  fills  the  gap  for 
those  who  like  to  do  a  bit  of 
circuit  experimenting 
where  component  values 
need  to  be  measured,  but 
do  not  have  the  need  for  a 
laboratory-grade  bridge.  In 
trying  to  think  of  ancillary 
uses  for  the  bridge,  the  use 
of  the  audio  oscillator  and 
ac  amplifier  came  to  mind. 

The  audio  oscillator 
probably  could  be  made 
variable  by  the  use  of  a 
dual  potentiometer  to  aug- 
ment the  fixed  value  resis- 
tors which  are  switched  in 
for  1-,  Ifr,  or  100-kHz  out- 
put. As  it  stands,  the  fixed 
frequencies  could  provide 
very  stable  sine-wave  test 
signals  with  very  low  distor- 
tion. The  ac  amplifier/rec- 
tifier was  measured  to  be 
able  to  detect  rf  signals  all 
the  way  up  to  1 7  MHz!  So,  it 
could  be  used  as  it  stands  as 
a  tuning  indicator  for  low- 
frequency  rf  signals  and 
probably  could  be  turned 
into  a  very  sensitive  field- 
strength  meter  by  aug- 
menting the  bypassing  for  rf 
frequencies.  The  input  to 
the  amplifier/rectifier  can 
be  accessed  from  the  front 
panel,  without  modifica- 
tion, via  the  "Z's"  termi- 
nals.! 
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Wiflis  Truesdste 
205  Park  Road 
Ml  Holiy  NC  2S120 


Semiconductor  Test  Gadget 


use  with  your  scope 


Transistor  testers  come 
in  many  assorted  kits 
and  variations  providing 
confusing    data    such    as 

B^cbO'  BVceS'  BVevo^ 
R2D2,  C3p0,  and  so  on.  All  1 

want  to  know  is  if  the  tran- 
sistor or  diode  is  good  or 
bad, 

This  transistor/diode  test- 
er tells  you  just  that  With  a 
glance  at  an  oscil[oscope 
face,  you  can  see  shorts, 
opens,  and  leakage  be- 
tween collector  and  emitter 
and  determine  the  overall 
quality  of  the  transistor  in  a 
matter  of  seconds. 

All  you  need  is  an  oscillo- 
scope that  works  reason- 
ably well  a  110/63-volt 
transformer,  2  resistors,  an 
SPST  switch,  and  a  set  of 
probes. 

The  transformer  provides 
low  power  to  the  transistor 
or  diode  to  be  tested  and  is 
read  directly  on  the  oscillo- 
scope face. 

An  In-Circuit  or  Outof- 
Circuit  switch  is  provided 
so  that  the  transistor  or 
diode  does  not  have  to  be 


removed  from  the  circuit  to 
be  checked.  However.  I  feel 
the  transistor  is  checked 
best  if  removed;  this  is  a 
matter  of  personal  prefer- 
ence. 

At  the  In-Circuit  position, 
both  resistors  are  in  series 
providing  the  lowest  cur- 
rent applied  to  the  circuit. 
This  low  current,  1  mA  or 
less,  should  not  harm  sur- 
rounding components  asso- 
ciated with  the  transistor  or 
diode  being  tested. 

This  transistor/ diode 
tester  is  to  be  used  on  de- 
energized  circuits  only,  I 
have  not  used  it  on  an  ener- 
gized circuit,  but  I  feel  it 
will  be  of  no  real  value 
there. 

I  built  two  transistor/ 
diode  testers.  The  first  was 
a  portable  model  encased 
in  a  metal  box  which  ! 
hooked  up  to  a  friend's  os- 
cilfoscope.  When  (  got  my 
own  oscilloscope,  I  hooked 
to  the  filament  transformer, 
installed  an  on/off  switch, 
mounted  the  resistors, 
wired  directly  to  the  ver- 
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ticat  and  horizontal  inputs, 
and  then  ran  the  test  probes 
out  the  side  of  the  case. 
Now.  with  the  flip  of  a 
switch,  I  have  the  tran- 
sistor/diode tester  ready  to 
use. 

After  the  tester  is  in- 
stalled, touch  the  probes  to- 
gether. The  scope  wilt  go 
from  its  normal  horizontal 
line  to  a  vertical  line.  Adjust 
[he  horizontal  and  vertical 
gains  so  that  the  line  will  be 
the  same  length  both  ver- 
tically and  horizontally.  Ad- 
just the  centering  of  both 
vertical  and  horizontal 
positioning  so  that  the  line 
will  be  in  the  center  of  the 
scope.  You  are  now  ready 
to    check    transistors    and 
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Fig.  3.  Out'Of-CircuH  read- 
ings. 


diodes. 

Select  a  transistor  from 
the  junk  box;  determine  if  it 
is  silicon  or  germanium  and 
hold  one  probe  on  the 
base  and  touch  the  other 
probe  to  the  collector  or 
emitter.  If  the  transistor  is 
good,  the  screen  should 
show  a  right  angle.  (If  it  is 
inverted,  it  doesn't  matter; 
just  turn  your  probes 
around )  Now  read  from 
collector  to  emitter.  A 
straight  line  should  show. 
This  is  a  good  silicon  tran- 
sistor. 

Germanium  transistors 
give  a  reading  that  will  be 
slightly  different.  From  col- 
lector  to  emitter  only,  they 
will  give  some  type  of  right 
angle.  With  germanium 
transistors,  I  recommend 
that  you  compare  them 
with  others  of  the  same 
number  out  of  the  circuit. 

Figs.  2  and  3  will  give  you 
an  idea  of  what  to  expect 
on  your  oscilloscope.  Some 
of  them  can  be  confusing 
when  checking  transistors 
or  diodes  at  the  In-Circuit 
position;  this  is  why  I  feel 
that  Out-of-Circuit  is  best 
used  to  check  transistors 
and  diodes.  However,  after 
some  experience  using  this 
device  and  a  little  circuit 
tracing  to  find  resistors  and 
capacitors  used  in  conjunc- 
tion with  the  transistor  or 
diode,  you  should  be  able 
to  determine  with  some 
degree  of  accuracy  if  the 
circuit  is  operational. ■ 
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Lyte  T.  Dysinger  N4QH 
124  Greenwood  Drive 
Toccoa  GA  30377 


Shoes  and  Socks  for  the  IC-502 

—  when  your  vacation  ends,  you'll  appreciate 

this  amplifier/PS  combo 


Well,  at  last,  my  'Va- 
cation 6  meter  spe- 
cial" radio  had  arrived 
—  an  [com  tC-502,  I  have 
now  put  it  into  action  with 
my  6  meter  beam  (a  Hilltop^ 
per)  and  have  managed  to 
work  some  good  ground- 
wave  from  our  local  moun- 
taintop    and    some    occa- 


sional skip  contacts.  I  have 
been  mightily  impressed 
with  what   3   puny  Watts 

can  do.  As  usual,  back  at 
the  vacation  special  home, 
3  Watts  isn't  putting  me  in 
the  big  time,  so  more 
power  is  contemplated.  My 
first  impression  was  to  pro- 
cure   the    10-Watt    amp/ 


power  supply  from  I  com, 
but  I  could  think  of  better 
ways  to  spend  $169  [like 
beer  for  the  vacation). 

The  most  logical  answer 
was  to  build  an  amp  and 
power  supply  combination. 
Now,  how  to  do  it  The  first 
problem  is  the  power  source, 
]  can  remember  in  my  CB 
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Ffg.  7.  Circuit  diagram.  T1  —  vibrator/ac  power  transformer  trom  12VCB  tube  radio  with  250 
Vac,  20  Vac  c-t  and  12  V ac  secondaries.  K1  —3PDT miniature  relay  with  12Vdc  coil  D1-4 
—  1000  piv  1-Amp  diodes,  D5,  6  —  50  p/v  3-Amp  diodes.  L1  —8  turns  #20  on  3/8''  slug  form 
tapped  1  Vi  to  3  turns  from  ground  end  (adiust  for  max  output). 


radio    service    days    how 

many  manufacturers  used 
one  transformer  for  the  12 

V  vibrator  supply  and  117 

V  ac.  After  scrounging  one 
of  these  transformers  from 
an  old  Conset  CB  rig,  I  ap- 
plied 117  V  ac  to  the  pri- 
mary and  discovered  that 
the  vibrator  winding  now 
had  19-20  V  ac  coming  out 
—  a  center-tapped  winding 
even!  How  perfect  for  ob- 
taining 1 3  V  dc  from  a  full- 
wave  rectifier  The  other  2 
windings  had  12  V  ac  for 
filament  and  250  V  ac  (no 
c-t).  The  250  V  ac  with  a 
full-wave  bridge  rectifier 
would  net  me  350  V  dc  at 
80  mA--just  perfect  for  a 
30-Watt  input  amplifier! 
Now,  with  350  V  of  B  +  ,  12 

V  for  filament,  and  3  Watts 
of  rf  drive,  I  figured  a 
12) B6  tube  would  be  per- 
fect. They  come  cheap  and 
1  have  plenty  of  spares 
from  my  Drake  TR-3 

As  one  can  see  from  Fig. 
1,  the  circuit  is  simple  and 
straightforward.  A  12) B6 
tube  is  used  in  a  grounded- 
grid  configuration  with  a 
shunt-fed  tank  output  for 
ease    of    adjustment    and 
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simplicity.  Mechanically,  I 
used  2  chassis,  3"  x  5"  x  7" 
and  2"  x  5"  x  7",  1  bolted 
both  chassis  together  top 
to  top.  I  used  2  bottom 
plates,  one  for  the  bottom 
of  the  lower  chassis  (2"  x  5'' 
X  7")  and  one  to  cover  the 
now  top  of  the  upper  chas- 
sis (3"  x  5"  k  7").  This  made 
a  nice  cabinet  for  the 
whole  ball  of  wax.  The 
12]  B6  stands  upright  into 
the  3"  X  5''  X  7"  chassis 
from  the  2"  x  5"  x  T' 
chassis,  being  countersunk 
about  %''  to  accommo- 
date the  plate  cap  of  the 
tube.  Parts  placement  is 
not  critical,  but  keep  rf 
leads  short,  The  plate  cir- 
cuit was  mounted  on  the 
now  "front  panel"  of  the 
upper  3"  X  5"  x  7"  chassis, 
along  with  the  output  in- 
dicator lamp  (meters  are 
too  expensive  for  me). 
Leads  for  13  V  dc  are 
brought  out  the  back  of  the 
cabinet  for  !C-502   power. 


along  with  the  keying  lead. 
The  keying  lead  goes  into 
the  IC-502  CW  key  jack  and 
fastens  to  the  mic  jack  in- 
side the  K502  at  the  PTT 
line  Obviously,  you  must 
open  up  the  502  to  accom- 
plish this  task. 

After  building  the  ampli- 
fier, carefttlly  check  your 
wiring  and  solder  joints. 
Apply  117  V  ac,  turn  switch 
SI  on,  and  check  all 
voltages.  If  the  power  sup- 
ply passes  the  smoke  test, 
hook  up  the  lC-502  and  ap- 
ply drive.  You  should  have 
immediate  success.  Peak 
the  final  ptate  for  maxi- 
mum output  (maximum 
brilliance  on  output  lamp). 
if  the  final  plate  capacitor 
doesn't  peak  near  center 
mesh,  adjust  coil  LI .  With  a 
full  3  Watts  drive,  you 
should  obtain  up  to  16  big- 
time  Watts  output.  One 
model  I  built  netted  me  20 
Watts  output.  Good  DX- 
ing.  ■ 
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Dielectric  —  the  leader  in 
RF  measurement  equipment 

offers  a  variety  of  RF 
prtxlucits  fur  the  communica- 
tionB  industry. 

Dielectric's  new  1000-A  RF 

Directional  VVatlmeter,  weE 


on  its  way  to  becoming  the 
industry  standard,  acrinpts 
plug-in  range  elements  for 
power  measurements  from 
100  mW  to  5000  watts  at  2 
MHz  to  1  GHz.  The  lOnO-A. 
with  ±  5%  full  scale 
accuracy,  offers  the  highest 
available  resolution.  TTie 
large  4  Vir "  mirrored-scale 
mater  makes  the  1000-A  the 


easiest  to  read  of  any  watt- 
meter on  the  miirket. 

Terminating  Load  Resistors 
range  from  a  5  W  dry  load  to  a 
50  KW  heat-exchanger  load. 
Low  power  dry  loads  up  to 
150  watts  are  available  as 
weU  as  high  power  water* 
cooled  or  heat-exchanger 
loads  up  to  50  KW.  In  addi- 
ticm,  liquid  dielectric/air  con- 
vection loads  with  a  power 
range  to  10  KW  are  available^ 
Each  of  these  resistors  boasts 


a  VSWR  specification  of  1.1:1 
or  less  over  the  frequency 
range  from  DC  to  1  GHz. 

Tliese  are  just  some  of  the 
products  thai  have  made 
Dielectric  THE  LEADER  IN  RF 
MEASUREhffiNT  EQUIPMENT. 
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DIELECTRIC  COM  MUNI  CATIONS 

RAYMOND.  MAISC  04O71  •  TH_  207-B5&4555  •  800^341-3670 
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Hams  on  the  Trail  of  UFOs 

the  Army's  ''flying  saucer''  movie  . ,  .  did  you  see  it? 


D.  I,  Dobbs  K8NQM 
6612  Pleasant  Streei 
Cmcmnati  OH  45227 


i  i  ^The  bodies  appeared 

I    little    by    human 

standards.    Most    notable 

were  the  heads,  all  looking 


alike,  and  ail  being  large 
compared  to  their  body 
sizes-  Thev  looked  mon* 
goloid,  with  small  noses 
and  mouths  and  eyes  that 
were  shut.  Their  skin  was 
leathery,  and  ashen  m  col- 


or. 


f9 


Len  Stringfield,  veteran 
UFO  researcher  and  author 


of  Situation  Red,  The  UFO 
Sfege,  held  the  audience 
spellbound  and  on  the 
edge  of  its  seat  at  the 
Ninth  Annual  Symposium 
of  MUFON,  the  Mutual 
UFO  Network.  The  place: 
Dayton,  Ohio,  Convention 
Center.  Date:  July  29,1978. 
Other  hams  were  in  the 
crowd,  listening  as  intently 
as   I.  After  being  part  of 


Fig.  1.  Alien  humane  id  head,  drawn  by  L  R  Stringfietd, 
based  on  descriptions  by  witnesses,  luty,  1978. 


Fig.    2.    Alien    humanoid 

hand,  drawn  byL  H.  String- 
field,  based  on  a  descrip- 
tion by  a  witness. 


their  UFO  nets  for  more 
than  a  year,  it  had  been 
great  to  eyeball  W0NC  and 
NljS  at  last.  I'd  met 
K9PAW,  and  WAS  RON  was 
somewhere  back  in  the 
crowd  with  my  son, 
WD81AM,  Seated  upon  the 
stage  was  Walt  Andrus 
W5VRN,  director  of 
MUFON. 

Carefully,  patiently, 
Stringfield  was  putting 
together  for  us  a  jigsaw 
puzzle  of  strange  events 
which  went  back  31  years, 
building  a  possibility  which 
was  stranger  than  fiction. 
"Retrievals  of  the  Third 
Kind/'  the  title  read  in  the 
MUFON  Symposium  Pro- 
ceedings in  which  I  was 
making  margmal  notes, 
"—A  Case  Study  of  Alleged 
UFOs  and  Occupants  in 
Military  Custody/'  Len 
was  presenting  Abstract  5, 
in  which  a  civilian,  now  in  a 
high  technical  position,  re- 
lated  to  him  a  fascinating 
experience  which  occurred 
in  1953. 

A  young  radar  specialist, 
Mr.  T.  was  stationed  at  Fort 
Monmouth,  New  Jersey,  at 
that  time.  It  was  in  the 
spring  of  the  year  when  he, 
along  with  a  number  of 
other  radar  specialists, 
were  told  to  report  to  the 
base  theater  to  view  a  spe- 
cial film. 

When  the  group  was  seat- 
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ed,  the  lights  went  out  with 
no  briefing.  A 1 6  mm  movie 
projector  filled  the  screen 
with  hght,  showing  all  the 
flaws  and  scratches  gener- 
ally common  to  combat 
film.  ''Suddenly/'  as  String- 
field  describes  the  revela- 
tion,  "without  any  titles  or 
credits  or  music,  there  ap- 
peared a  desert  scene 
dominated  by  a  silver  disc- 
shaped object  imbedded  in 
the  sand,  with  a  domed  sec- 
tion at  the  top  At  the  bot- 
tom was  a  hatch  or  door 
that  was  open/' 

Mr.  T.  recalled  the  next 
scene  as  showing  10  to  15 
military  personnel  in  fa- 
tigues without  identifica- 
tion patches,  standing 
around  the  disabled  craft. 
From  their  height  relative 
to  the  disc,  he  estimated  it 
to  be  15  to  20  feet  in 
diameter.  The  open  hatch 
was  judged  to  be  about 
2V2  feet  wide  and  about  3 
feet  high. 

Puzzled  about  the  pur- 
pose   of    the    movie,    the 

young  soldier  watched  the 
scene  switch  to  the  interior 
of  the  object.  A  close-up 
showed  a  panel  with  a  few 
simple  levers.  The  observer 
recalled  noting  the  muted 
colors  and  sudden  glares  of 
white  which  characterize 
poor  photography. 

Startled,  the  young  man 
viewed  the  next  scene.  In- 
side what  appeared  to  be  a 
tent  were  two  tables  —with 
dead  bodies  lying  on  themi 
Two  lay  on  one  table,  and 
one  on  the  other.  Len  was 
continuing  with  the  de- 
scription of  the  bodies 
now,  concluding,  ''Each 
wore  a  tight-fitting  suit  in  a 
pastel  color."  Strangely, 
the  sight  of  the  dead 
bodies  was  the  end  of  the 
movie! 

Contrary  to  most  mili- 
tary movies  which  credit 
the  Signal  Corps  or  some 
other  source,  this  one  just 
^'stopped  cold/'  Mr.  T 
related.  The  lights  came 
on,  and  the  officer  in 
charge    told    the    men. 


"Think  about  the  movie. 
But  don't  relate  its  con- 
tents to  anyone/'  Mr.  T. 
didn't  even  tell  his  wife 
about  it! 

Two  weeks  later,  he  was 
approached  by  an  intelli- 
gence officer  on  the  base. 
"Forget  the  movie/'  he  was 
told.  "It  was  a  hoax." 

Commenting  on  the 
movie  23  years  later,  Mr.  T. 
advised  Stringfield  that  it 
was  about  five  minutes 
long  and  that  he  felt  that  it 
tn  all  probability  was  shot 
by  an  inexperienced 
cameraman  because  it  was 
full  of  scratches  and  had 
poor  coloring  and  texture. 
He  believes  that  the  craft 
and  bodies  he  saw  were 
real.  As  he  put  it,  "The 
movie  was  certainly  not  a 
Walt  Disney  production  " 
Although  he  has  never 
been  particularly  in- 
terested in  UFOs,  he  has 
always  remained  curious 
about  the  purpose  of  the 
film.  This  was  accentuated 
when,  years  later,  he  met 
an  old  Army  acquaintance 
who  told  him  about  seeing 
this  same  film  at  a  different 
base  under  similar  condi- 
tions. 

Len  Stringfield  went  on, 
abstract  after  abstract,  to 
buifd  a  very  impressive 
body  of  evidence,  circum- 
stantial though  it  may  be  at 
present,  that  there  indeed 
may  have  been  many 
"retrievals  of  the  third 
kind"  over  the  years. 

What  do  you  think?  Was 
the  movie  reality  or  a 
hoax?  And  what  purpose 
did  it  have? 

rd  be  willing  to  bet  that 
a  tot  of  young  radar  spe- 
cialists, trained  by  the 
military  in  electronics, 
later  became  hams.  Who 
knows,  you  may  have  one 
of  them  in  the  next  QSO, 
"Break.  KC1UR,  this  is 
NE1C.  About  that  movie 
you  guys  were  talking 
about  Back  in  '53,  when  I 
was  stationed  at ." 

Better  reach  for  an  807. 
It's  going  to  be  a  long  eve- 
ning, and  an  interesting 
one! 


Section 

Day 

EST 

CST 

Control 

QTH 

40  meter 

Saturday 

0800 

0700 

N1JS 

MA 

75  meter 

Saturday 

0900 

0800 

WA9ARG 

IL 

Table  T.  Mutua!  UFO  Network  amateur  radio  S5B  nets. 


Addendum    • 

It  has  been  learned  that 
the  ex-radar  specialist  who 
viewed  this  movie  in  1953 
IS  a  member  of  the  amateur 
radio  fraternity.  Stringfield 
also  has  received  confir- 
mation that  the  same 
movie  was  shown  to  a 
group  of  radar  specialists 
at  a  Naval  base  in  Maine  at 
a  somewhat  later  date.  In 
this  case,  they  were  not 
subsequently  told  that  it 
was  a  hoax. 

There  may  have  been 
other  UFO  movies  shown 
as  well.  Ray  Stanford, 
whose  instrumented  UFO 
research  was  described  in 
"Close  Encounters/'  73 
Magazine,  December, 
1978,  alludes  to  this  in  his 
book,  Socorro  ''Saucer'' in  a 
Pentagon  Pantry.  Several 
years  prior  to  1964,  an  of- 


ficer informed  Ray  that  his 
group  of  radar  operators 
had  been  shown  movies  of 
UFOs  so  close  that  "we 
could  see  right  into  the 
windows/' 

This  appears  to  be  very 
strange  treatment  of  a 
phenomenon  which  NASA 
declined  to  investigate 
because  of  *'an  absence  of 
tangible  evidence/'  That's 
my  opinion,  OM.  What's 
yours?  ■ 
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Hi-Fi  CW  for  the  TS-820 

the  SSB  filter  copes  with  numbing  noise 


Here  is  a  modification 
for  the  Kenwood 
TS-820  that  will  allow  you 
to  use  either  the  CW  or  SSB 
filter  when  you  are  on  CW. 

I  have  found  the  modifi- 
cation very  useful  at  my 
QTH  where  I  am  plagued 
sometimes  by  an  S5  line 
noise  from  leaky  power- 
line  insulators  in  my 
neighborhood.  On  160  and 
80  meters  especially,  this 
noise  is  very  harsh  when  us- 
ing the  CW  fitter;  after  30 
or  45  minutes,  my  ear  and 
brain  would  become  numb 
from  listening  to  it  I  soon 
found  it  easier  to  copy  the 
other  fellow  on  the  SSB 
filter— which  reduced  the 
harshness  of  the  noise  — 
and  then  switch  back  to  the 
CW  mode  to  transmit. 

After  using  my  820  for  a 
while,    I    was    envious    of 
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Fig,  1.  Original  wiring  book- 
up. 


some  of  my  friends  who 
owned  rigs  such  as  the 
Drake  TR4<W,  Heath 
SB-102,  or  HW-101,  which 
have  the  switch-selectable 
i^f  filter  to  us.e  on  CW. 
While  using  their  rigs,  I 
found  it  easier  to  hear  a 
comeback  to  my  CQ  from 
someone  slightly  off- 
frequency  (one  you 
wouldn't  have  heard 
through  the  sharp  CW 
filter),  and  I  could  enjoy  a 
QSO  on  a  "quiet"  band 
where  the  QRM  was  not 
very  bad  and  the  CW  filter 
was  not  really  necessary. 

Their  rigs  were  also 
much  easier  to  use  while  in 
a  CW  net.  If  you  have  ever 
been  net  control  of  a  CW 
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net,  or  if  you  just  check  in 
once  in  a  while,  you  know 

that  not  every  station  is  ex- 
actly on  the  same  frequen- 
cy. The  SSB  filter  allows 
you  to  copy  most  of  the 
off -frequency  stations 
without  retuning.  Of 
course,  the  CW  filter  on 
these  rigs  is  available  at  the 
flip  of  a  switch,  if  needed. 

DXers  using  one  of  the 
new  250-Hz  CW  filters  that 
are  now  available  for  their 
TS-820  also  may  find  this 
mod  useful.  With  it,  you 
can  tune  around  the  bands 
looking  for  a  new  country 
while  listening  through  the 
SSB  fitter.  You  might  hear  a 
rare  one  signing  on  a  fre- 
quency about  2  kHz  away 
(that  the  sharp  CW  filter 
wouldn't  let  through), 
quickly  return  to  the  DX 
station's  frequency,  and 
dump  in  your  callsign. 
Then    you    can    switch    in 


tEFIMtPWt 


Fig.  2.  Revised  wiring  hook-      Fig.  3.  FIX  CH  switch  as  seen 
up,  from  the  front 


your  CW  filter  if  it  is  need- 
ed. 

Operators  who  have  one 
of  the  newer  variable- 
bandwidth  audio  fitters, 
such  as  the  Autek  QF-1, 
now  can  use  the  SSB  filter 
on  CW,  and  use  the  audio 
filter  to  reduce  slight  QRM. 
You  now  can  enjoy  a  long 
QSO  by  tuning  in  the  other 
station  in  the  1000- 
1400-Hz  bandwidth  range, 
which  seems  easier  on  the 
ears  to  listen  to. 

Cross-mode  operation  is 
now  easier,  of  course  A  DX 
station  can  be  in  the 
foreign  phone  band  on 
SSB,  and  you  can  return  to 
him  on  CW  without  having 
to  change  the  mode  switch 
on  every  turnover.  On  160, 
80,  or  40  meters,  you  will 
have  to  ask  the  DX  station 
to  go  to  the  upper  sideband 
for  you  to  copy  him,  but  it 
shouldn't  be  any  problem 
if  the  DX  station  is 
agreeable. 

Now  on  to  the  modifica- 
tion, I  purchased  the  repair 
manual  for  the  TS-820,  and 
studied  the  schematic  dia- 
gram  of  the  i-f  board  and 
band  switch  assembly.  Fig. 
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1  is  the  schematic  diagram 
of  the  present  hookup  to 
the  t-f  board  from  the 
mode  switch  with  the  CW 
filter  installed.  In  the  CW 
mode,  14  volts  is  removed 
from  the  switching  diodes 
on  the  SSB  filter,  and  ap- 
plied  to  the  switching 
diodes  on  the  CW  filter.  It 
appeared  that  all  that  was 
needed  to  utilize  the  SSB 
filter  in  the  CW  mode  was  a 
method  to  switch  the  14 
volts  between  the  filters. 
Since  I  did  not  have  any 
crystals  installed  in  the  FIX 
CH  board,  I  decided  to  use 
the  front  panel  FIX  CH 
selector  switch  to  do  the 
switching. 

Fig.  2  shows  the  revised 
hookup.  The  3'pin  plug  is 
installed  back  to  the  origi- 
nal (no-CW  filter)  position 
The  wire  carrying  the 
14-volt  switching  voltage, 
when  in  the  CW  mode  (pin 
3),  is  now  sent  to  the  FIX  CH 
switch's  common  terminal. 
Selecting  either  CHI  or 
CH2  allows  you  to  use  the 


filter  of  your  choice^CHI 
forCW,  CH2  for  SSB. 

The  modification  in- 
volves unsoldering  three 
wires,  installing  three 
wires,  and  cutting  one  wire- 
You  may  want  to  refer  to 
Fig,  25  on  page  34  of  the 
TS-820  operating  manual 
for  the  location  of  the  3-pin 
plug  (1F2),  and  "position  A" 
(referred  to  later).  It  took 
me  about  45  minutes  to 
complete  the  job,  so  it 
should  not  be  a  very  long 
chore  for  anyone.  Fig.  3  is  a 
front  panel  view  of  the  FIX 
CH  switch  to  help  you 
locate  the  proper  pins. 

(1)  Remove  the  top  and 
bottom  covers  of  the 
TS-820.  Be  careful  of  the 
speaker  leads 

(2}  Unsolder  the  two  red 
wires  from  the  common 
terminal  of  the  FIX  CH 
switch.  Solder  the  two 
wires  together,  wrap  with 
tape,  and  dress  neatly  to 
one  side, 

(3]  Unsolder  the  purple 
and   blue  wires   from   the 


CHI  and  CH2  terminals  of 
the  FIX  CH  switch  Cut  off 
the  exposed  wire,  twist 
together,  and  dress  neatly 
to  one  side. 

(4)  Remove  the  3-pin 
plug  (IF2)  from  the  i-f 
board.  Cut  the  gray  wire 
(pin  3)  about  IVi  inches 
from  the  plug. 

(5)  Solder  a  new  wire 
from  the  common  terminal 
of  the  FIX  CH  switch  to  the 
end  of  the  gray  wire  that 
goes  to  the  mode  switch. 
There  is  a  space  between 
the  chassis  and  front  panel 
below  the  switch  that  the 
wire  can  be  routed  through. 

(6)  Solder  a  new  wire  to 
pin  2  (CH2)  of  the  FIX  CH 
switch.  Route  the  same 
way  as  suggested  in  step  5, 
Solder  the  other  end  to  the 
end  of  the  gray  wire  from 
the  3-pin  plug  (IF2). 

(7)  Obtain  a  Mo  lex*  pin  if 
possible.  Solder  it  to  the 
end  of  the  third  new  wire. 
Push  it  on  the  CWF  ter- 
minal of  the  i-f  board  (ter- 
minal 4).  Route  the  wire  the 


same  way  as  above.  Solder 
it  to  pin  1  [CHI)  of  the  FIX 
CH  switch.  If  you  cannot 
obtain  a  Molex  pin  or 
something  similar,  you  can 
solder  the  new  wire  direct- 
ly to  the  CWF  terminal  of 
the  i-f  board.  The  Molex 
pin  makes  removal  of  the 
i-f  board  easier  at  a  later 
date. 

(8)  Install  the  3-pin  plug 
(IF2)  back  to  the  original 
no-CW  filter  position.  This 
is  position  A  in  the  operat- 
ing manual.  Wrap  tape 
around  all  soldered  con- 
nections on  the  wires  to 
prevent  shorts. 

That's  it!  Now  you  can 
select  either  filter  via  the 
front  panel  switch.  Install 
the  top  and  bottom  covers, 
(don't  forget  the  speaker 
leads),  and  give  it  a  test 
run. 

I  hope  you  find  this  mod 
as  useful  as  I  do.  If  you  per- 
form the  mod,  send  me 
your  QSL  and  let  me  know 
why  you  decided  to  try  it.  ■ 
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HDBMa  Fra^^tBTidir^  4S-ft.  tiMwr  I1B  iQ.ft)  .       S30S 

HexSe  Fr^e-itsncfing  SEnft.  towtr  n^n-  ^-  ■  -$33^ 

FK264a  4a  ft  2SG  Foklaver  tcMur  .... 

FK25Sa  Sfl  tt  2SG  Foidover  tovwr  .  .      .... 

FK256e  98' ft  25G  Faldaver  tonvar  .  .  <  ,  ^  «  ^  .  .J729 

FK454B  4S'ft  45G  FoldQvar  tower  .  ,  .  .  ^  ,  ^  .  hS^^^ 

FK455e  58  ft  4S0  FoJdouer  tower  ,        .  .  .  *  .   $929 

FK456a  68  fl  45<^  FgJdovef  tower  ,         ^899 

I  Freight  paid  on  •!!  ialdovtfr  towprt.  Pricei  10%  Htifmr 
v<veiT  of  Rocfcv  MouniaJn  siatesj 

GALVANIZED  STE£L  TOWER  HARDWARE 

3/16''  EHS  (3990  lb  ruling!  ...      Se.SOytOQ  U  $90/1000  H. 

7/4^*EHS  jSOOOibratmat $12/100  fi  $1  T  T/TQOO  ft 

BI3T'  -7x7  Afcfcrah  cDb4&  (27O0ibJ $0/100  ft 

:],n6CCMcabt^clampf  (2/16"  arSa^^'cable)    .      .      $0.30 

1/4  CCM  caWft  tiamps  {l/4"tat^i $040 

1/4  TH  Thwnbi*  Iftti  all  tltvii.  ....  * S0.2S 

3/^  EE  13/6"  Eva  wd  vf*  iumbuci( JaJ  55  50 

3Fn  EJ  {3;H  '  Eye  and  jaw  tumbycklal  ...  .      $6  OO 

1/2  E£  n/2"  Eyt  and  ev^  turnbucklff}.  ..,..,..,  $7.S0 
1/2  BJ  iMT'  Eyt  and  jaw  turnbuckiel  ..........  $8:^QC 

3/16"  Prefomed  SMV  de*cJtnd   -  .  ............  Si  4S 

1/4"Prtff armed «uvdaadifKl ...  Si  65 

6'^-dui,  4-ft  kKiQ  earifi  (ctt«f  mchor  ...  SlOJO 
2''-di*  lO^ftioriQ  Newv  dMtv«^'ta$t  ..  ^S  00 
5O0D  Guv  iniutatof  15^^ 3    err  3/16"  eab^j  $0.B5 

602  Guv  insulator  lt/4"c«bl*» t1  JO 

COAXIAL  CABLE  AND  CONNECTORS 

RG-213/U  (MihspacRG^a/u).   ... $,?9/ft 

RG-6X  ncMr  1 /4"  diam  Itmr  loas  f pam  .........  $.15/ft 

1/2"50-ohm  Poiviackatad  Hardtme         ........  $  65/ft 

MaJe  H*^ltn«  Cofi^Kiflf  (PL'259I 5S  00 

F*m«}«  HdFdJirvf  CorhnecttK  {S0239:;i  $9  00 

Mjia  Hardltne  Conne<:Tor  rtycie  MJ                               .  S  10.00 

Femi!4  Hartinnt  Coftnactor  fTvlie  N)  SlOOO 

KY-GAIN  TOWER  MASTER  AND  TELETOWER 

CRANK-UPS 

DifBcr  factory  ihipment  to  save  frvinht  expenf«t.  Call  for  auf 

CflfTipetiirHia  qM>9!te  an  thva  tovw^    Wc  can  khip  toinvF  baA» 

fr^nn  ttdClt  to  tlkwr  yoii  to  eawrHftt  louftdation  MDrh  i#ii^ 

tmwfrr  4i  beirbQ  ort/p9T^  fOT  lii-iCMTian  t . 


1^  Reader  Service^see  psge  t95 
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Going  2m  All-Mode 
with  Yaesu's  FT-225RD 

—  not  just  another  pretty  face 


Glenn  W.  Mnime  W60JF 

9337  Gotham  Street 
Downey  CA  90241 

FM  has  been  around 
since  1920,  give  or  take 
a  few  years.  It  has  been  just 
in  recent  years  that  the  cur- 
rent crop  of  hams  discov- 
ered  how  extremely  useful 
FM  equipment  is  when 
used  mobile.  All  the  noise 
and  racket  that  plagued 
AM  mobile  rigs  is  gone. 

Actually,  the  amateur 
type  of  FM  is  really  phase 
modulation,  such  as  a  lot 
of  us  old-timers  used  in  the 
1950s  on  ten  meters  to 
avoid  buying  or  building  a 
large  and  expensive  modu- 
lator. The  problem  in  those 
days,    however,   was   that 


the  guy  listening  to  us  just 

had  too  much  trouble 
slope-detecting  our  PM  on 
his  AM  receiver,  and  so  it 
was  that  phase  modulation 
died  on  the  HF  bands. 

Now,  with  two  meters 
having  been  reborn,  thanks 
to  frequency  modulation, 
it  makes  no  difference 
whether  it  is  true  FM  with 
an  old  Motorola  unit  or  the 
latest  amateur  phase  mod- 
ulation. They  are  compati- 
ble 

So  it  was  that  I  got  into 
two-meter  mobile  activity. 
Then  I  decided  that  a  base 
station  would  really  be 
nice  to  have,  I  wanted  SSB 
and  CW  capabilities  also, 
because  I  intended  to  have 
one  beam  horizontal  to  be 
able  to  work  two-meter  DX. 
I  also  wanted  AM  because 


Photo  A. 


I  belong  to  the  Golden  Pop- 
pies net  and  the  National 
Award  Hunter's  net— which 
keeps  me  out  of  the  pool 
halls  six  nights  a  week.  AM  is 
a  long  way  from  being  dead 
on  two  meters  out  here  in 
the  Los  Angeles  area. 

This  was  how  I  came  to 
discover  a  new  Yaesu  FT- 
225RD  at  the  local  candy 
store,  1  saw  a  bewildering 
array  of  two-meter  trans- 
ceivers, and  it  took  some 
time  for  me  to  sort  out  the 
pluses  and  minuses  of  the 
competitive  units. 

I  will  admit  that  at  first  I 
fell  for  a  pretty  face.  But 
after  a  thorough  test  over 
one  weekend,  the  FT- 
225RD  took  root  on  my  op- 
erating table.  For  one 
thing,  it  covers  the  entire 
two-meter  band  in  1-MHz 
segments  and  provides 
USB,  LSB,CW,  AMandFM. 
In  the  FM  mode,  you  have 
the  standard  600  kHz,  up  or 
down,  depending  upon 
which  segment  of  the  band 
you  are  working.  And  for 
those  odd-ball  repeaters 
that  are  not  standard  in 
their  shift,  you  have  11 
crystal  positions  to  keep 
you  happy  Repeater  shift, 
which  is  normally  600  kHz, 
may  be  set  to  an  alter- 
native split  of  up  to  1  MHz 
by  the  addition  of  an  op- 
tional crystal  or  Yaesu's 
unique  "memory  system," 
also  an  optional  feature. 

The  rig  provides  one-  to 


25-Watt  variable  output  on 
all  modes  with  8  Watts  on 
AM.  The  readout  is  digital 
For  example,  suppose  you 
are  listening  to  an  FM  re* 
peater  on  147.09  MHz.  As 
soon  as  you  key  your  mike, 
the  transmit  frequency  of 
147.69  is  shown  on  the 
digital  dial,  thus  eliminat- 
ing the  problem  some  fel- 
lows have  in  forgetting  to 
reset  a  panel  switch  from 
simplex  to  RPTR. 

The  Yaesu  FT^225RD 
also  offers  something  no 
one  else's  equipment 
does  — plug-in  printed  cir- 
cuit boards.  This  simplifies 
correcting  any  problems 
that  might  develop  and 
makes  it  possible  for  you  to 
do  the  work  yourself  in- 
stead  of  sending  it  out  for 
repairs. 

If,  like  me,  you're  a  fussy 
guy  on  frequency  readout, 
the  transceiver  will  delight 
you  Readout  is  to  0.1  kHz; 
analog  display  resolution  is 
better  than  1  kHz.  Receiver 
sensitivity  is  DJ  microvolts 
for  lO-dB  S/N  on  SSB  and 
CW  On  FM  it  is  0.35  for 
20-dB  quieting  and  1.0  for 
10-dB  S/N  on  AM.  What  this 
means,  fellas,  is  that  if  the 
station  is  there,  you  will 
copy  him. 

Selectivity  is  ideal  in  all 
modes.  On  SSB  and  CW  it 
is  2.3  kHz  at  6  dB  down  and 
4.1  kHz  at  60  dB  down.  It  is 
12  kHz  at  6  dB  down  on  FM 
and  28  kHz  at  60  dB  down. 
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The  transmitter  is  very 
clean,  with  spurious  radia- 
tion better  than  a  minus  60 
dB  and  unwanted  sideband 
suppression  a  minus  40  dB, 
The  audio  reports  I  have 
been  getting  in  all  modes 
have  been  excellent.  The 
50  or  so  fellas  on  the 
Golden  Poppies  AM  net 
(145.75  MHz  weekday 
nights  at  7:30  pm  PST)  gave 
audio-excellent  reports,  as 
was  the  case  in  S5B  and  FM 
35  well. 


A  microphone  properly 
tailored  for  voice  frequen- 
cies, and  matching  the 
transceiver's  requirements, 
comes  with  the  equipment. 

The  large,  illuminated 
meter  can  be  set  to  serve  as 
an  FM  discriminator  read- 
out, or  as  an  S-meter,  as 
well  as  used  for  tune-up, 
Did  t  say  transmitter  tune- 
up?  Once  you  have  peaked 
your  station  to  receive,  a 
one-knob  adjustment,  the 
transmitter    is    all    set    to 


go— no  dipping  and  load- 
ing required.  This  makes  it 
possible  to  scoot  all  over  in 
just  a  split  second. 

To  list  all  of  the  goodies 
would  take  many  pages. 
Suffice  it  to  say  that  the  rig 
has  a  beautiful  VOX  as  well 
as  PTT.  You  can  select  slow 
or  fast  age.  And,  if  you 
want  to  go  mobile  with  the 
unit,  it's  all  set  to  connect 
to  your  car  battery.  The 
noise  blanker  really  works 
when    pulse-type    noise 


gives  you  trouble,  and 
there  is  a  clarifier  which 
allows  offset  on  both  trans- 
mitter and  receiver  at  your 
choice.  This  is  handy  when 
you  want  to  stay  on  a  net 
frequency  but  have  to 
scoot  off  to  pick  up  some- 
one who  isn't  right  on. 

All  in  all,  it  is  my  opinion 
that  the  Yaesu  FT-225RD  is 
certainly  state-of-the-art 
and  is  a  completely  satis- 
factory do-eve  ry  thing,  two- 
meter  transceiver.  ■ 


The  PL-259  Connection 

reducing  adapters  need  not  try  your  patience 


Mike  Maloney  A  C5P 
Box  S3 

BartiesviUe  OK  74003 


Since  getting  into  ham 
radio,  one  of  the  minor 
hassles  for  me  has  been  to 
assure  myself  of  making  a 
good  shield  connection  to 
the  standard  PL-259  coax 
plug  with  the  smaller 
RC-58    series    coax    feed- 


ai?ASS    Qfi   S/'S   SLEEVE 
ij**'ftO    t  i/B*  I  0    »  3/e'  LOW* 


CENTER  COtvDUCTOfI 
DlELfCTI^lC 


SHiClLO 


UC-kT5/U    AnAPTfft 


• H©  It   SERtES  COAX 


Fig^  T. 


lines.  The  first  method, 
that  of  trying  to  solder 
through  the  holes  of  the 
PL-259  sleeve  to  the  shield 
underneath,  was  quickly 
discarded  as  unsatisfac- 
tory to  me  since  to  ensure 
good  solder  flow  on  the 
shell,  it  has  to  be  heated  to 
the  point  where  the  dielec- 
tric would  be  melting. 

The  second  method  tried, 
which  is  much  superior, 
was  to  cut  a  slot  with  a 
hacksaw  in  the  UC-175/U 
reducing  adapter,  then 
separate  the  shield  into 
two  equal  strands,  pulling 
down  into  the  slots  and 
soldering.  The  excess 
shield  was  trimmed  off, 
and  then  the  PL-259  could 
be  screwed  on  with  only 
the  center  conductor  to  be 
soldered  to  complete  the 
job. 

The  third  method,  shown 


in  the  diagram,  is  a  further 
improvement  in  that  no 
soldering  of  the  shield, 
thus  no  melting  or  chang- 
ing of  the  dielectric,  is  re- 
quired. A  3/8-inch  length  of 
3/16-mch  OD  by  l/frinch  ID 
brass  or  stainless  tubing  is 
cut  with  a  hacksaw.  The 
sharp  edges  are  deburred 
with  a  small  screwdriver 
and  sandpaper  or  fine  file 
Slip  the  UC-175  adapter 
over  the  coax  and  strip 
back  about  1  Vi  to  2  inches 
of  the  outer  jacket  only. 
Slightly  spread  the  shield 
out  so  the  sleeve  can  be 
slipped  down  between  the 
center  conductor  and 
shield.  Slide  the  sleeve 
down  to  about  1/8  inch  or 
so  from  the  outside  jacket. 
Wedge  the  shield  and 
sleeve  down  into  the  inside 
of  the  adapter. 

In  my  case,  it  has  been 


necessary  to  clamp  the 
adapter  in  a  vise  and,  by  us- 
ing a  longer  piece  of  the 
same  size  tubing  (slipped 
over  the  center  conductor 
only)  and  gently  tapping 
with  a  hammer,  to  drive  the 
sleeve  on  down  flush  with 
the  top  of  the  adapter.  The 
excess  shield  above  the 
adapter  is  now  carefully 
trimmed  off  with  a  sharp 
knife,  and  assembly  is  com* 
pleted  by  stripping  the 
center  conductor  and  add- 
ing the  PL-259  as  above. 
You  will  find  that  the  shield 
makes  a  good  tight  connec- 
tion all  the  way  around, 
compressed  between  the 
sleeve  and  the  inside  of  the 
adapter.  Be  sure  to  tighten 
the  adapter  to  the  PL  259 
with  pliers  to  assure  a 
reliable  and  good  mechan- 
ical and  electrical  connec- 
tion. ■ 
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SCR  1000  VHF—SCR4000UHF 


ForYo 


/*  ^J^Ti^B 

T  \ 

2inir,^ 

w 

220mHE 
450  n/IHr 

m  SOW  Output 
Low   Noise/Wide   Dy- 
namic Range  Front  End 
for  e)(cellent  Sensitivity 
&  IM  RejecHoa 

•  Sensitivity:  0.35uV  Typ. 

•  8  Pote  IF  Crystal  Filler. 
►  Full  Metering.  Lighted 

Ststus  Indicators/Con- 
trol Push  buttons,  Btry. 
Power  Input,  AC  Pwr* 
Supply,  CW  IDer,  etc, 
etcJ 


Made  in  US 


ew  Repeater' 
place  Your  I 


mie 


I 


fiec0<Mt*Hi 


^ 


Whether  you  want  to  Install  a  new  repeater 
system  or  upgrade  your  old  tm%.  don't  you  want 
the  /i/ies/  repealer  avaitable ...  at  a  reasonable 
price?  And  don  t  you  want  to  buy  it  from  a  reputa- 
ble firm  with  years  of  experience  in  Repeater 
Systems?  A  company  that  will  stand  behind  the 
unit  100%  If  you  should  encounter  a  problem? 
Check  around— cbeck  features,  performance, 
availability  of  a  full  line  of  accessories  and  op- 
tions .  - .  check  prices,  and  c/recik  inlQ  the  com- 
pany's reputation.     ' 

If  you  do,  you'll  find  that  there  Isn't  a  repeater  on 

the  market  that  really  compares  to  the  SCR1000 

or  4000!  There  are  low  power  "barebones"  units, 

and  there  are  super-expensive  repeaters  (which 

don't  even  offer  many  of  our  features)!  All  things 

considered,  we  feet  that  the  SCR7 000  &  dC^  are 

simply   the   ftnest   repeaters   avaiiabie  —  ^xO' 

duced  by  a  very  reliable  company  which  spe- 

ciBliies  specif fcaify  in  this  fiefci.  So.  make  your 

next  repeater  a  Spec  Comm.  Years  from  now, 

you'll  still  be  glad  you  did! 


SCWTOOO  JS  FCC 
TrPEACCEPTBO 
for  Commercrai  1 

Services  

^  Shown  in  Optional  Cabinet 

JO  or  70  WATTS 
on  2  Mirs.  I 

Available  with  Full  Autopatch/Reverse  Patch/Lancl*lln©  Control;  Touch  Tone  Control  of  various  repeater  functions; 
"PL";  "Emergency  Pwr.  l.D/';  various  Tone  &  Timer  Units,  etc.  PLUS -the  finest  Duplexers,  Cabinets.  Antennas. 
Cables,  etc.  Our  Repeaters  are  sold  factory  direct  only,  or  through  Foreign  Sales  Reps.  Get  your  order  In  A.S.A.P.! 


180  Day  Warranty 


Cati  or  write  today  and  get  the  details! 


SPECTRUM 

Export  Orders  —  Contact  our  tntemattonat  Dept. 


1055  W.  Germantown  Pk.,  Dept.  S4 
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COn/M/IERCML  n/IOBILE  St 


^^m  P*^^^  TRANSCEIVERS 


^^cUhIC^^ 


•  136-174  M Hi  &  2ZO240  Mm  {450  soon) 

•  045  mV  Rcwr 

•  $  Of  a  Pote  Ovsf al  Rif. 

•  Beautiful  Aud>o— RX  &  TK 

•  Vc^ry  ReasofiaDle  Price! 


PCL250  25  Wt, 
Mobile  Unit 


"Super  Rugged"  Housing 

Solid  ^/t"  Thk.  Aircraft  Aluminum f 


•  Very  attrachv€  «ood§rain  houstng 


PCL300  25  Wt.  Base  Station 


'BuUI  in  AC  Pcw&r  Siippty 
Fronr  Panel  Status  irKjicator  Lighis 
Optional  Rcvf  Scanning  Function  Avaitatile 


SCR450 
BOARD 


SPEC  COMM  REPEATER  BOARD  &  SUB-ASSEMDLIES 

Th#Sff  are  Profc&iiQnat  "Comm^miat  Grade"  UntfB—Dmtignmd  tor  El  frame  f  nWTO/tmenfs  i-  30  to  +  60"  C^ 

Arr  equipment  assembled  &  tested.  For  2M,  220  MHz  &  New  450  MHl! 


tfi 


SCR1D0  VHF  Receiver  Board 

Wfi<3€  dynamic  rang«l  Reduces  overload    d€ 

sense  .  and  IM 

Sens  0  3uV/20dBQt  ryp 

Sel    6dB  lii    »  6  5  KHi.  HOdB  ^^*    ±30«Nj, 

Pore  Crystal  Htf  l^ 

*S  Meter  Output 

EiC  aud'iQ  quality*  Fasi  sauelcti^ 

w/Ktaf 

SCR100  Receiver  Assembly 

SCR  100  mountfrd  m  ihiddxl  tiousing      ,^ 
Sam«  as  useo  on  SCRtOOQ 
Completely  asmbkT  wrf  r  cmps  30239 
AF  GAIN  POT.  flic,  : 


ifvrt. 


SCR450  UHF  R«ceiver    Bd.  or  Assy. 

SimifartoSCRIOO.  except  witii  12  Pote  IF  Flir  ^& 

Resonator  Front  Ervl  Rtr.! 
I  Discnniinator  &  Deviatton  Mir  Outputs 
'  TotBlIf  N9W  AiSvanctd  D6iign* 


FL-e 

FL'6  Rcvr.  Front-End  Preselector 

6  Hi  Q  f^ssonalori  wlt^i  FET  preamp  {2M  of  220  MHzK 
Provld^i»s  tremandous  rejeclion  of  "oul  of-tiand"  aignalt 
w^oitt  lti«  u^ual  io«5!  Can  often  be  used  instead  of  large, 
exper^sive  cavity  filters 

I  Ealfemeiy  tieJpful  at  sites  Mrith  many  nearby  VHF  Tifiiten^ 
ters. 

Gain,  apx   10  dB,  s*     fl 
Solsctivn>:^20dfl  ^    *  2  0  WHz;  **60  dS  ^    ±6  MHz 

THA-I  Timer  Reset  Annunciator  Board 

iPUtsoutatone    tjeep    on  rplr  icmlr  apK    1  sec  aherrcvd 
signal  drops— tti us  allowing  time  for  breakers 

'  Ptesets  fptr  lime-out  ti-mer  wtien  lone  ib  emitted 

'  Adjustable  time  delay  arxJ  tone  duration, 
Fc»r  it&a  wtih  CTC  lOO  and  lOiOCVZSO, 


f 


% 


TMR'1  Timer  Board 

Can  be  set  up  Tor  1  of  2  conliguraiions 

nil  Time  Out  Warning  Tone. 

t2]   Kefctiunher  Killer"  ^imtiai 

Rptr.  Xinir  hefnp  delay. 

Fof  use  wfSCRiOOO.  oi  CTCtO(VtO^O 


>tyff(^ 


SCT410  XMTB,  ASSY, 


SCT110  VHF  Xmtf/Exciter  Board 

/orlOWts  Output    10Q' 0  Duty  Cycte^ 

Infmite  VSWR  prOO^    T^jf 

True  FM  fftr  f  xc   atiLiic> duality 

H%*  DeS'-^n  -S[wc  ^  sai?r  tof  conimuous  fptr 

Verv  'o*  "^    grille  noise 

•  Spurious  -  ?0  dB  Harmonics  -60cJB. 

•  WMh   0OO5'"v.  jitai 

V  BA  10  30  Wt.  Amp  board  A  Heal  Smk,  3  see  LPF 
i&  rei  pMrr  sensor 

SCT110  Transmitter  Assembly 

•  SCTTIO  mounded  m  Shielded  tiousing 

•  Samf  as  u5ed  on  SCR 1 000 

•  C<Hnpletely  a^smbl^,  w/F.T.  caps,  S0239  conn. 

•  7, 10  or  30  Wt  unit. 

SCT410  UHF  Transmitter  Bd.  or  Assy. 

•  Simlfar  toSCTllO    B- 10  Wis, 

•  Avail  w^orwtoOS^iaSup«rHkghStiblHtyCfystal 
QscJOvan. 

•  BA-«0  30W.  fnin,  tlHF  AmpL  Bd. 


SCAP  Autopatch  Board 

I  provides  all  basic  autopalqti.  lynclions 

I  3  Digit  Access-  1  Auk   On/Of T  function-  Audio 

AGC,  Built-in  Timers:  etc 
»0/t  InNb^t  t>d  also  ava^jabJe. 
Wrlte^call  iot  details  an^  a  data  sttoet 

RPCM  Board 

Used  WJ'SCAP  board  to  provfde  "ReversB  Patch 
an'd  Land' Line  Control  of  Rep}eatef 
Includes  larM)  i^ne   answean^"  circujtfy 


CTC100  CORmmer/Contfol  Board 

•  Complete  COR  circuilry 

•  Carrier  Hang'  4  TO  Timers 

•  ReriKJle  »mtr  intiibitiRe^et  control  ^ 

•  Provision  fof  panel  control  switcties  i  lamps       i' 

•  IOC%  Sol«<l  State  CMOS  logic 

•  Many  other  fealures 

ID2S0  CW  ID  &  Audio  Mixer  Board 

#Ad|U9lfi><le  IP  tone,  speed,  level,  liming  cycle 

•  4  Ifiput  AF  Miier  &  Local  Mic  amp. 

•  COR  input  h  Jtmtf.  hold  circuit*, 

•  CMOS  \oqK\  PROM  memory —250  bils^channel, 

•  Up  to  4  different  tD  channels! 

•  Many  other  features. Factory  Pfogrammed 


TTC100  Touctiton* 


Control  Board 


•  3  digit  ON.  3  dJgil  OFF  oontfOt  of  a  single  repea  tw  tunc- 
(k>n.  Of,  (optional)  2  functions  \2  digits  OM/OFF  each^. 

•  Can  be  used  to  pulHn  a  relay,  tringef  logic,  etc 

•  Typically  used  for  Rptr  ON/OFF,  HULO  P*r.. 
PL  ON^OFF.  Patch  InhibitfReset,  etc 

•  Stable,  anti  falsing  design  Ss  Limit  on  access. 
m  For  Arid'l  Funciion(s^— Add  a  'Fartnti  TTC  Boanl 


COimn/IVNICATIONS  CORP. 


Send  fof 
Oaia  Sheots! 


1^68 


Nomstown,  PA  19401    •    (215)  631-1710 


^  Reader  Servsce—see  page  f95 
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A  Micro-Controlled  Ham  Station 


TRS-80  does  it 


Having  built  a  TTL  chip 
CW  and  RTTY  system, 
as  described  in  QST  and 
other  ham  magazines  a  few 
years  ago,  the  system  de- 
scribed here  is  our  first  ef- 
fort at  putting  together  a 
microcomputer  controlled 
ham  station.  What  began 
as  only  a  very  modest  ef- 
fort in  writing  a  simple  soft- 
ware program  for  our  16K 
memory  Level  II  BASIC 
TRS'80,  to  send  and  receive 
RTTY,  has  grown  like  Topsy 
and  now  threatens  to 
engulf  the  entire  ham 
shack!  Further,  the  recent 
availability  of  ready-to- 
plug-in,  low-cost  ancillary 
hamoriented  modules  spe- 
cifically for  the  TRS-80  has 
lead  us  to  abandon  the 
"reinventing  the  wheel  syn- 
drome/' We  quit  trying  to 
write  our  own  software  for 
every  function,  and  began 
to  play  the  part  of  a 
systems-organizer  by  using 
off-the-shelf  modules/ 
kits/software. 

This  article  is  not  a 
detailed  how-to-do-it,  or 
w  i  re-point- A- to-point*B 
story.  It  is  a  general 
description  of  the  ap- 
proach we  used  to  achieve 
our  objectives,  plus  an  ap- 
pendix listing  suppliers  and 
prices.  Also,  our  approach 
to  the  problems  and 
choices  of  solutions  are 
not  necessarily  the  best  or 
only  way  to  go.  Indeed, 
there  are  as  many  different 
approaches  and  solutions, 
probably,  as  there  are 
licensed  hams  in  the  U.S. 


Before  getting  into  the 
nitty*gritty,  parts-and- 
pieces  of  our  system,  a 
brief  review  of  exactly 
what  a  TRS-80  microcom- 
puter is  and  does  is  in  order 
It  was  introduced  to  the 
marketplace  during  August, 
1977,  by  the  Radio  Shack 
Division  of  Tandy  Corpora- 
tion, The  design  and  devel- 
opment team  at  Tandy  Ad- 
vanced Products  was  led  by 
Steve  Leininger,  a  relatively 
young  genius  who  previous- 
ly had  been  with  National 
Semiconductor,  where  he 
designed  the  highly-regard- 
ed SC/MP  microcomputer. 
Today,  only  a  bit  more  than 
2  years  after  its  introduc- 
tion, more  TRS-30s  have 
been  sold  and  delivered 
than  any  other  microcom- 
puter in  the  world-  Soon, 
Tandy  will  announce  that 
more  TRS-60s  have  been 
sold  and  delivered  than  all 
other  microcomputers  in 
the  world!  There  must  be  a 
reason  for  this,  when  one 
considers  the  highly  com- 
petitive marketplace,  brim- 
ming-over  with  PETs,  AP- 
PLES, and  KlMs,  to  name  a 
few.  The  answer  is  cost- 
effectiveness,  plus  the  vir- 
tually unlimited  growth 
capability  that  was  de- 
signed into  the  TRS-80  from 
scratch. 

The  TRS~80  utilizes  the 
Zilog  Z-80  microprocessor, 
a  third-generation  chip  that 
was  designed  and  devel- 
oped by  another  genius, 
Fred  Faggin.  He  ted  the  In- 
tel   design    team    that   in- 


vented the  world's  first 
microprocessor,  and  then 
went  on  to  develop  the 
world-famous  second- 
generation  microproces- 
sor, the  8080  The  Z-80  will 
do  everything  the  8080 
does,  but  faster,  and  has  an 
instruction  set  over  100 
percent  larger. 

It  is  difficult  to  maintain 
perspective  when  discuss- 
ing microcomputers  today, 
when  one  remembers  that 
only  12  years  ago  a  com- 
puter with  the  same 
capability  as  a  TRS-80,  but 
with  lower  throughput 
(speed),  cost  over  one 
million  dollars. 

This  article  is  not  long 
enough  to  describe  all  the 
versions  and  options  avail- 
able to  a  TRS-80  purchaser. 
It  is  enough  to  say  that 
unless  you  are  an  ex- 
perienced programmer, 
well  versed  in  BASIC,  you 
will  be  doing  yourself  a 
disservice  not  to  start  with 
the  TRS-80  with  Level  I 
BASIC  installed,  as  the  self- 
programmed,  self- teaching 
manual  included  with  the 
Level  I  system  is  one  of  the 
finest  computer  texts  ever 
written.  It  was  authored  by 
Dr.  Dave  Lien  W60VP  and 
Dr,  Ron  Lodewyck  N6EE, 
who  have  made  your  in- 
troduction to  the  TRS-80 
and  BASIC  programming 
language  truly  a  pleasure 
instead  of  hard  work.  Their 
"User's  Manual  For  Level 
1"  is  recommended 
whether    you    are    a    high 


school  student,  or 
graduate  engineer  writing 
college  microwave  text- 
books. 

Radio  Shack  will  up- 
grade your  TRS80  to  Level 
II  BASIC  (written  by  Micro 
Soft) for  $99  00,  and  guaran- 
tee two-day  turnaround  re- 
pair time  at  any  of  the  50 
TRS^O  repair  centers  in  the 
U.S.  One  comment  on 
Radio  Shack's  Level  II 
BASIC  and  Disk  BASIC: 
These  two  programs  will  do 
everything,  will  do  more 
than  IBM's  "VS  BASIC," 
and  do  it  faster,  too,  for 
about  $50k  less!  Hewlett- 
Packard  BASIC  and  Gen- 
eral Electric  BASIC  are  cer- 
tainly good  programs, 
though  on  a  cost-effective 
basis  they  are  only  runners- 
up  to  Radio  Shack's  Level  II 
and  Disc  BASIC. 

Let's  get  down  to  busi* 
ness  and  examine  "Uncle 
Charlie  How's^'  TRS-80- 
controlled  ham  station. 
See  the  block  diagram. 
However:  With  a  few  ex- 
ceptions, it  is  rather  self- 
explanatory. 

One:  There  is  no  noisy 
TTY  machine  (which  the 
author  abominates,  and 
feels    should    be    in    a 

museum  with  steam  cars). 

Two;  What  is  a  word- 
processing  system  doing  in 
the  ham  shack?  Answer: 
Why  not,  since  you  already 
have  a  general-purpose 
computer  and  Selectric 
printer.  The  TRS  80  electric 
pencil    software   program. 
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written  by  Michael 
Shrayer,  and  adapted  for 
the  TRS-80  by  Small  Sys- 
tem Software,  will  give 
your  ham  shack  better 
word  and  text  processing 
capability  than  if  you  had  a 
zillion  dollar  IBM  MT/ST  or 
Mag  Card  system. 

Three:  What  is  an  old 
Hallicrafters  HT-37  trans- 
mitter doing  there  with  all 
those  goodies  like  the  ITT 
#3021  digital  tune  receiv- 
er? Answer:  The  author  has 
an  on-going  HT-37  love  af- 
fair, and  this  is  his  third 
one.  In  phase  two,  what 
will  serve  the  ITT  #3021 
digital  receiver  as  a  pro- 
grammable vfo  and  drive? 
You  guessed  it  The  venera- 
ble phase-quadrature  SSB- 
generating  HT-37.  One 
does  not  kick  one's  wife  or 
mistress  out  of  the  house 
because  of  grey  hair.  Same 
with  the  author's  HT-37. 

Four:  Why  are  Radio 
Shack  CTR-21A  cassettes 
used  instead  of  the  CTR-41 
cassettes  that  come  with 
the  TRS-80?  Will  not  the 
CTR-21A  extra  current 
drain  "melt"  the  TRS-80's 
Ry-I  which  is  only  rated  at 
500  mA?  Answer:  A  Radio 
Shack  6  V  dc  relay,  9  V  dc 
transistor  radio  battery, 
and  dropping  resistor, 
serve  to  isolate  the  CTR- 
21 A  from  Ry*1;  the  reason 
for  using  the  CTR-21A 
cassette  is  that  it  has  an 
S-meter  built  in  which 
greatly  simplifies  loading 
cassette  tapes  into  the 
TRS*80.  It  works  the  first 
time,  instead  of  after  3  or  4 
tries  and  much  diddling 
with  the  cassette  volume 
control 

Five:  In  the  upper  left 
corner  of  Fig.  1  are  shown 

HA-160,  HA-6,  HA-2, 
HAAVa,  and  HA-W  trans- 
verters.  Didn't  Hallicrafters 
make  only  HA-6  and  HA-2 
transverters?  Answer:  You 
are  correct.  The  author  has 
been  a  VHF/UHF  nut  for  30 
years;  he  buys  over-the-hill 
HA-fes  at  hamfests  and  re- 
builds them  to  the  VHF/ 
UHF  bands.  He  even  has  an 
HA-Vi;  anyone  with  his  ab- 


erration for  HT-37S  and  the 
matching  decor  the  HA 
transverter  cabinets  offer, 
would  be  kooky  enough  to 
build  an  HA-160,  too,  even 
if  he  uses  it  only  once  every 
five  years. 

Before  digging  deeper 
into  TRS-80-con trolled  sub- 
systems, a  few  words  about 
memory  expansion  that 
may  or  may  not  cause 
Radio  Shack  pain  when 
they  read  this.  16K  RAM 
memory  kits  go  for  $120 
each  (installation  included, 
at  Radio  Shack;  for  a  "full 
house"  48K  memory  this 
comes  to  $360  above  the 
original  4K  memory  price. 
Our  friends  at  Apparat,  Inc. 
(see  Appendix],  sell  exactly 
the  same  memory  package, 
new  from  Mostek,  with  in- 
staMation  instructions,  for 
$79  per  16K  memory.  In- 
staltation  time  is  approx- 
imately 10  minutes  for  the 
TRS-80  (including  jumpers) 
and  about  5  minutes  for  the 
32K  expansion  interface  (no 
jumpers),  It  appears  that  15 
minutes  of  your  time  can 
save  you  $120*  Even  for 
heart  and  brain  surgeons, 
this  would  be  a  con- 
siderable savings. 

Comment  on  TRS-80  reli- 
ability: though  our  TRS-80 
was  one  of  the  very  first 
ever  built,  it  has  operated 
two  years  with  NO  failures 
of  any  variety.  It  often 
has  run  4  or  5  days  in  a  row, 
24  hours  a  day,  with  no  ex- 
ternal cooling  and  never  a 
failure.  The  TRS-80  is  un- 
doubtedly the  Rolls-Royce 
Dart  engine  of  the 
microcomputer  commu* 
nity! 

TRS-SO-Cont  rolled 

Subsystems 

Microtronics  Model  MSO 
CW/RTTY  Software-Hard^ 
ware  Subsystem.  This 
system  designed  by  Dr  Ron 
Lodewyck  N6EE,  is  about 
the  ultimate  any  dedicat- 
ed RTTYer  could  desire.  It 
offers  narrow*  or  wide^shift 
keyboard-selectable  speeds 
of  60,  66,  75,  and  100  wpm, 
plus  ten  preprogrammed 
message    memories,    plus 
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Fig.  1.  Block  diagram  of  a  TRS^O  microcomputer-corh 

trotled  ham  station. 


single-key  actuation.  Au- 
tomatic shift,  unshift, 
line  feed,  unshift-on- 
space,  and  automatic  CW 
ID  also  are  provided,  as 
is  provision  for  external 
TU,  if  more  sophisticated 
TU  is  desired.  Five  separate 
keying  circuits  (2  relay  con- 
tacts and  3  xstrs),  allow 
maximum  flexibility  in  in- 
terfacing FSK,  AFSK,  and 
TTY  (ugh)  equipment  In 
the  CW  mode,  3  options 
are  provided  the  user: 
send,  receive,  and  code 
practice.  In  the  receive 
mode,  the  CW  signal  is 
automatically  decoded 
and  displayed  on  the 
screen  In  all  modes,  the 
code  speed  is  adjustable 
for  1-100  wpm  and,  when 
receiving,  the  sending  sta- 
tion's speed  may  vary  plus 
or  minus  10  wpm  with 
automatic  compensation. 

As  icing  on  the  cake  for 
Dr.  Ron's  system,  it  also  of- 
fers a  code  practice  mode 
that  will  randomly  gen- 
erate characters  or  five  let- 
ter groups  at  any  desired 
speed,  using  the  TRS-80's 
random  number  generator 
Radio  Clubs  take  note:  no 
modifications  to  either  the 
TRS-80,  with  or  without  Ex- 
pansion Interface,  or  your 
xmtr/rcvr  are  required. 
Ten  preprogrammed  mes- 
sages also  are  provided  for 


73 


the  CW  operator. 

Not  to  be  outdone  by 
HAL  devices.  Dr.  Ron  also 
offers  these  additional 
features:  PLL  adjustable  to 
any  receiver  passband 
800-2300  Hz,  115  Vac  pwr 
supply,  LED  visual-tuning 
indicator,  side-tone  oscil- 
lator, TTL  and  RS232  inputs, 
all  connectors,  auto* 
matic  scrolling  (lines  of  text 
which  move  up  on  the 
video  monitor),  double- 
size  characters  (32/1  ine)  op* 
erator-selectable  for  those 
without  glasses  who  need 

them,  keyboard  buffer  that 
allows  you  to  type  up  to 
255  characters  ahead 
regardless  of  CW  or  RTTY 
speed,  and,  lastly,  if  you 
have  the  Radio  Shack  Disk 
BASIC,  an  automatic  "time- 
sending"  feature- 

Selectric  Printer  Ter- 
minals. This  probably  will 
be  your  most  difficult  (and 
expensive)  decision  to 
make.  If  cost  is  not  an  ob- 
ject, then  by  all  means 
choose  the  Selecterm 
Selectric  typewriter/printer. 
It  is  a  brand  new  I BM  Selec- 
tric mechanism,  quite  prop- 
erly interfaced  with  all  the 
sofenoids  and  ASCII  inter- 
face  electronics  to  work 
directly  with  your  TRS-80. 
At  approximately  $2000  per 
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copy,  it  should  stand  up 
and  salute  whenever  rev- 
eille or  taps  is  played. 

After  throwing  nearly 
$700  down  a  bottomless  rat 
hole  for  a  completely 
"shot"  Datel  printer,  I  had 
the  good  fortune  to  find  a 
highly  reputable  IBM  Selec- 
trie  rebuilding  firm  through 
the  good  offices  of  Kilo- 
baud Microcomputing.  1 
highly  recommend  the 
zero-time,  overhauled  IBM 
Selectric  printing  terminal 
from  Western  I/O  in  Scotts- 
dale  AZ,  for  the  TRS-80  [see 
Appendix).  This  excellent 
terminal  has  printed  over 
3000  pages  in  the  past  year. 

For  those  with  small  bud- 
gets and  pocketbooks  who 
are  willing  to  gamble  $400 
to  $700  for  a  used  Setectric 
terminal/printer  from  any 
of  the  many  surplus  houses, 
caveat  emptor]  Most  of 
these  machines  have  run 
24  hours  a  day  for  7  to  10 
years  or  more,  and  al* 
though  advertised  as  LIKE 
NEW  or  OVERHAULED, 
are  mostly  junk.  Only  if  the 
surplus  dealer  happens  to 
be  a  relative  or  close  per- 
sonal friend  who  is  located 
within  an  hour's  driving 
time  of  your  QTH  is  this 
avenue  worth  looking  into. 

Most  of  these  used  ma- 
chines do  not  speak  ASCII, 
which  fs  the  TRS-80's 
native  language.  As  such, 
you  will  have  to  write  a 
software  program  to  con- 
vert your  ASCII  to  EBCDIC, 
or  IBM  Selectric  corres- 
pondence code,  or  what- 
ever. It  is  at  this  stage  you 
will  discover  that  ASCII 
characters  such  as  up  ar- 
row, greater  than,  and  less 
than  have  no  counterparts 
on  your  machine,  and  that 
the  Selectric  code  was  writ- 
ten by  a  crazy  man  For  in- 
stance, the  combination  of 
events  that  must  transpire 
to  effect  a  "space"  in  corre- 
spondence code  usually 
can  occur  only  on  a  Friday 
the  13th  during  leap  year. 

Amateur  ingenuity  will 
eventually  win,  and  some- 
day you  will  bring  your 
Selectric  on-line.  You  can 
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always  hide  the  TTL  chips 
and  relays  you  added  in- 
side the  TRS-80  Video 
Display  case,  and  no  one 
will  be  the  wiser.  One  final 
bit  of  advice:  never,  never 
purchase  any  used  Selec- 
tric terminal  without  a  full 
and  complete  mainten- 
ance/tech manual  with  full 
schematics  of  the  elec- 
tronics. If  you  do,  it  will 
most  likely  wind  up  as  an 
expensive  boat  anchor  in- 
stead of  your  pride  and  joy 
printer, 

Electric  Pencil  Word 
Processing  System  — Small 
System  Software.  This 
characterortented  word- 
processing  system  was 
written  by  Michael  Shrayer 
Software  and  adapted  for 
the  TRS'80  by  Small 
System  Software.  If  you 
are  familiar  with  the  IBM 
Mag  Card  or  IBM  MT/ST 
word-processing  systems, 
you  know  how  a  basic 
word  processor  works  The 
Electric  Pencil  does  the 
same  thing,  using  our 
TRS-80  computer  and 
Selectric  printer,  only  it 
does  it  in  about  an  order  of 
magnitude  better  and  fast* 
er. 

Here  is  how  it  works:  Us- 
ing your  cassette  recorder, 
the  machine-language  soft- 
ware program  is  automati- 
cally loaded  into  a  high- 
memory  location  in  about 
one  minute.  Being  a  char- 
acter-oriented word- 
processing  system,  this 
means  that  text  is  entered 
as  a  series  of  continuous 
characters  and  is  manipu- 
lated as  such.  This  allows 
the  operator  exceptional 
freedom  and  ease  in  the 
movement  and  handling  of 
text.  Since  line  endings  are 
never  delineated,  any 
number  of  characters, 
words,  lines  or  paragraphs 
may  be  inserted  or  deleted 
anywhere  in  the  text.  The 
entirety  of  the  text  shifts 
and  opens  up  or  closes  as 
needed,  in  full  view  of  the 
operator  Neither  the  typ- 
ing of  carriage  returns  nor 
word  hyphenation  is  re- 
quired, since  lines  of  text 


are  formatted  automatical- 

As  text  is  typed  in  on  the 
TRS-80  keyboard  and  the 
end  of  the  64  character 
video  display  line  is 
reached,  a  partially  com- 
pleted word  is  shifted  to 
the  beginning  of  the  fol- 
lowing line.  Whenever  text 
is  inserted  or  deleted,  ex- 
isting text  is  pushed  down 
or  pulled  up  in  a  wrap- 
around fashion.  Everything 
appears  on  the  video  dis- 
play screen  as  it  occurs, 
eliminating  any  guesswork. 
Text  may  be  reviewed  at 
will  by  variable-speed 
scrolling  in  both  forward 
and  reverse  directions.  By 
using  the  search,  or  the 
search  and  replace  func- 
tion, any  series  of  charac- 
ters may  be  located  and/or 
replaced  with  any  other 
series  of  characters  as 
desired.  When  text  is 
printed,  this  software  pro- 
gram automatically  justi- 
fies the  right  margain  by 
inserting  extra  spaces  be- 
tween words  on  the  line, 
and  also  automatically  in- 
serts carriage  returns 
where  applicable  Opera- 
tor-inserted combinations 
of  line  length,  page  length, 
line  spacing  and  page  spac- 
ing allow  most  any  form 
and  layout  to  be  handled. 
Automatic  page  number- 
ing and  page  title  printing 
also  is  included. 

Most  of  the  foregoing 
paragraph  has  been  pirated 
from  Electric  Pencil  boiler- 
plate, but,  if  anything,  it  is 
an  understatement  com- 
pared to  what  this  system 
can  do.  It  is  a  terribly  effi- 
cient and  addicting  system. 
Once  you  have  actually 
tried  it  and  used  it,  you  will 
find  that  you  cannot  do 
without  it.  Though  your 
author  is  only  a  hunt-and* 
peck  typist  of  the  worst 
variety,  it  took  only  be- 
tween 3  and  4  hours  to  get 
the  hang  of  the  system, 
utilizing  most  of  the  ex- 
cellent features  it  offers.  It 
will  work  with  any  TRS-80 
printer  whether  upper  case 


only,  or  both  upper  and 
lower  case.  All  of  a  sudden 
your  letters  will  look  as  if 
they  have  been  profession- 
ally typeset  by  a  commer* 
cial  printer. 

One  of  the  niceties  of  the 
Selectric  printer  is  be- 
ing able  to  change  the  print- 
ing element,  and,  thus, 
type  styles,  in  a  few 
seconds.  If  you  are  lucky 
enough  (and  wealthy 
enough}  to  have  a  new 
Selecterm  printer  with  the 
dual-pitch  option  (printing 
either  10  or  12  characters 
per  inch),  you  may  select 
your  printing  element  from 
a  wide  variety  of  type 
styles  and  spacing.  For  in- 
stance, you  might  use 
1 2-pitch  Script  for  personal 
letters,  10-pitch  Delegate 
for  business  letters,  and 
10-pitch  Orator  for  speech- 
es  to  be  read  without  your 
glasses. 

TRS-80    Lower    Case 

Modification  Kit—Likins 
Computer  Control  or  Smalt 
System  Software.  Yes,  Nan- 
cy, there  is  a  Santa  Claus. 
He  included  lower  case 
capability  in  the  TRS-80, 
but  Radio  Shack  forgot  to 
hook  it  up.  All  TRS-BOs 
have  the  capability, 
although  some  will  posi- 
tion lower  case  characters 
such  as  'p"  or  'V  even 
with  the  line  rather  than  in 
the  normal  position  where 
the  bottom  half  of  such  let- 
ters is  below  the  line.  For 
printing  with  your  Selectric 
printer,  though,  it  does  not 
make  a  big  difference,  and 
the  printed  copy  will  a|>- 
pear  entirely  normal. 

The  Likins  kit  and  Small 
System  kit  (to  be  available 
soon),  are  similar  in  that 
both  add  a  2102A  memory 
chip  piggyback  on  another 
2101 A  video  memor\'  chip 
on  the  TRS^O  main  PCB. 
Your  author  prefers  the 
Small  System  hookup  since 
it  actuates  the  lower- 
case option  only  when  us- 
ing the  Electric  Pencil  word 
processing  system,  and  this 
really  is  the  only  time  when 
you  want  to  use  it.  It  can  be 


installed  in  about  10 
minutes,  and  involves  only 
soldering  the  extra  2102A 
piggyback  on  a  Z-45  chip, 

cutting  one  PCB  trace  and 
soldering  in  5  wires,  plus 
adding  a  SPOT  switch  and 
additional  keyboard  con- 
trol key  for  turning  on  or  off 
the  lowercase  function 
while  running  the  Electric 
Pencil  Holding  "down" 
the  new  keyboard  control 
key  and  pressing  BREAK 
will  alternately  turnon  and 
turn-off  the  lowercase  func- 
tion, much  like  the  shift- 
lock  on  a  regular  type- 
writer. A  good  spot  to  in- 
stall the  additional  lower- 
case control  key  is  just  to 
the  right  of  the  BREAK  key 
on  the  TRS-80  keyboard  so 
it  is  not  actuated  in- 
advertently. Taking  only 
reasonable  care,  the  key 
may  be  installed  in  about 
15  minutes  using  only  a 
hacksaw  blade,  file,  5- 
minute  epoxy,  and  1/8" 
balsa  wood  as  an  in- 
sulator/PCB  switch  mount. 

VARBO  Interface  (to  ouU 
s  ide  rea  t  world]  —  Teles  is 
Laboratory.  Here  is  a 
fascinating  little  black  box 
that  allows  the  TRS-80  to 
handle  programmed  in- 
structions to  and  from  the 
outside  world.  Eight  out- 
puts are  provided,  DEO  Q 
through  DBO  7.  The  first 
two  consist  of  relays  with 
contacts  rated  at  3  Amps  at 
115  V  ac.  The  last  six  out- 
puts are  TTL  level,  which 
easily  will  drive  a  7406  or 
7407  chip,  either  of  which 
will  handle  and  drive  6 
Radio  Shack  275-004  6  V  dc 
relays.  If  8  relays  are  not 
adequate  to  handle  your 
ham  station  requirements, 
it  is  a  simple  matter  to.  for 
instance,  hang  the  last  four 
outputs  onto  a  74154 
demultiplexer  TTL  chip 
which,  through  two  7407 
buffer  chips,  will  drive  16 
relays  each.  The  eight  out- 
puts of  the  VAR  80  are  ac* 
cessed  by  the  TRS-80  using 
the  OUT  statement  port 
value.  The  VAR-80  uses 
port    number    zero    and 


decodes  the  byte  vafue 
sent  to  port  zero  to  turn  on 
or  off  the  appropriate 
relays/TTLs,  depending  on 
whether  or  not  any  bit  in 
the  8-bit  byte  of  the  value 
number  [0  to  255)  contains 
a1. 

A  picture  is  worth  a 
thousand  words.  Picture  if 
you  will,  decimal  255 
binary  (11111111)^  Since 
the  OUT  0,  255,  from  our 
TRS-80  contains  eight  each 
binary  1-bits,  all  eight  out- 
puts of  the  VAR  80  will  be 
turned  "on/'  If  our  OUT 
statement  was  written 
OUT  9,  63,  port  zero  would 
have  the  binary  number 
00111111  addressed  to  it, 
and  the  VAR-80  would  turn 
"on"  its  first  six  outputs, 
leaving  its  last  two  outputs 
"off.''  Easy  isn't  it?  Count- 
ing the  8-bit  binary  number 
from  right  to  left  tells  us 
the  on  or  off  status  of  each 
of  the  VAR  80's  eight  out- 
puts,  depending  on  wheth- 
er a  one  or  zero  is  in  any  of 
the  8  possible  binary  posi- 
tions. 

The  VAR-80  also  has 
eight    inputs   available   to 


the  outside  world.  The  first 
two  are  opto-isolated, 
should  you  be  messing 
around  with  sensing 
kilovolt  power  supplies 
(yuk),  and  the  last  six  are 
TTL  The  TRS-80  iNP(port) 
function  is  used  to  input 
data  in  similar  fashion  to 
the  OUT  statement:  A 
binary  one  is  ''on''  or 
"closed,"  and  a  binary  zero 
is  "off"  or  "open." 

What  does  all  this  good 
stuff  do  for  a  ham  station? 
WefL  just  about  anything 
you  want  it  to  do.  The  only 
limits  are  your  own  imag- 
ination and  ability  to 
write  a  simple  program  in 
BASIC  for  your  TRS-80  to 
execute-  For  real  contest 
nuts,  it  is  now  almost  feasi- 
ble for  the  TRS-80  and  its 
ancillary  subsystems  de- 
scribed in  this  article  to 
enter  a  CW  and/or  a  RTTY 
contest  without  your 
assistance.  All  the  TRS-80 
will  do  (aImost[)  is  ask  you 
to  take  its  log  off  the  Selec- 
trie  terminal/printer,  put 
the  log  in  the  envelope  it 
printed  for  you,  put  a 
stamp  on  it,  and  mail  it! 


As    mentioned    earlier, 

the  author's  TRS-80 
Microcomputer-Controlled 
Ham  Station  is  only  one 
way  to  go  The  choice  of 
subsystems,  the  choice  of 
software  versus  hardware, 
and  its  implementation,  is 
up  to  the  individual,  A  very 
decided  trend  is  worth 
noting,  however.  The  days 
of  the  dedicated  com- 
puter/processor in  the  ham 
shack  are  indeed  num* 
bered,  as  are  the  days  of 
the  growling-clanking  TTY 
machine.  How  so,  you  say? 
Answer:  "The  cost-effec- 
tiveness of  the  general  pur- 
pose microcomputer .  .  . 
especially  the  TRS-80/' 

Let  us  close  this  disserta- 
tion with  a  special  "thank 
you"  to  Steve  Leininger,  Ed 
)uge  W5TOO,  and  the  late 
Mr.  Tandy  for  successfully 
bringing  the  TRS-80  "on- 
line" at  a  price  many 
amateurs  can  afford.  Its 
impact  will  go  far  beyond 
amateur  radio  and  com- 
puter hobbyists  and  even 
further  beyond  what  our 
wildest  imaginings  today 
can  conceive!  ■ 


Appendix 


Microtronics  Model  M-80 
5943  Pioneer  Road 
Hughson  CA  95326 
(209)  634-8888 

Apparat  tncorporated 
P,0.  Bo  St  10324 
Denver  CO  80210 

Western  f/O.  Inc. 
Attn:  S.  Mueller,  Oir.  Mktg, 
8337  East  San  Miguel 
ScoltsdaieAZ  85253 

(602)-947-0070 

Small  System  Software 

P,0.  Box  483 

Newbury  Park  CA  91320 

Likins  Computer  Control 
3001  Red  Hill  Avenue— Bldg,  1 
Costa  Mesa  CA  92626 

Telesis  Laboratory 
Dept,  VAR 
P.O.  Box  1843 
ChiUicottie  OH  45601 

Richcraft  Engineering,  Ina 
Attn:  TRS-80  Programs  Mgr, 
#1  Wahmeda  Industrial  Park 
Chautauqua  NY  14722 
(7 16)753  2654 


CW/RTTY  Hardware  and  software  for  TRS-80 
Assembled  and  tested  $129.  pp 
Kit  $99.  pp 

16K  RAM  memory  for  THS-80  or  Expansion 
Interface  $79. 


Zero-time  overhauled  IBM  Selectric  "heavy- 
duty"  printer  terminal  tor  TRS-80;  $1100  plus 
$30  cable.  This  is  an  IBM  #2970  system  that 
would  cost  $4000  +  today. 

Electric  Pencil  for  TRS-80  $99. 
TRS232  Interface  for  TRSSO  $39. 

TRS'80  lowercase  modification  kit  $13.  pp 


VAR-80  Interface  for  TRS-80  $99.95  pp 


TRS'80  Morse  code  transmii-receive  program 
(no  ancillary  devices  required):  $15  disky 
cassette  pp;  TRS-80  Disassembled  Handbook; 
$10  pp:  TRS-60  All-base  conversion  program: 
$10  diskicassette  pp 
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CW  and  the  TRS-80 


send  Morse  with  a  Level  1 


Mark  GiUeti  WB7TVG 
2925  K  36ih  Drive 
Phoenix  AZ  S50S7 


About  a  year  ago,  I 
bought  a  home  com- 
puter Because  of  limited 
finances  (due  to  the  fact 
that  1  am  not  old  enough  to 
get  a  job),  I  purchased  a 
Level  I  4K  RAM  TRS-80 
from  Radio  Shack.  I  have 
become  proficient  in  Level 
I  programming  and  wish  to 
advance  into  Level  tL  But, 


like  a  lot  of  TRS80  owners, 
I  just  don't  have  the  money 
it  takes  to  upgrade.  So,  I  de- 
cided I  would  see  just  how 
much  I  could  get  out  of  my 
basic  4K  Level  I  machine 
and  share  my  findings  with 
other  computer  owners 
who  are  in  the  same  pre- 
dicament 

One  of  the  big  break- 
throughs actually  was  dis- 
covered by  accident  One 
day  I  was  programming 
Byge  [the  name  of  my  com- 
puter) and  I  decided  to  turn 
my  radio  on  to  get  some 
music.   I  turned  it  on,  but 


Fig.  7.  A  schematic  of  a  simple  circuit  that  plugs  into  the 
output  of  the  radio.  It  closes  the  relay  if  a  signal  is  present 
and  opens  the  relay  if  a  signal  is  not  present. 


there  was  no  music.  All  I 
heard  was  noise.  Then  it  oc- 
curred to  me  that  Byge  was 
emitting  rf  noise  across  the 
whole  AM  band.  Then  I  ran 
a  program  and  the  results 
were  revealing.  The  com- 
puter was  making  all  kinds 
of  different  tones. 

1  flipped  over  to  FM  and 
tuned  to  a  spot  where  these 
tones  were  clear  and  strong, 
I  found  that  for  the TRSaO, 
the  best  setting  was  some- 
where around  89  to  90 
MHz.  For  other  computers, 
however,  it  might  be  best  to 
tune  around  until  the  tones 
are  the  clearest  possible. 
Remember,  there  were  no 
connections  needed  be- 
tween the  radio  and  the 
computer,  but  the  radio 
had  to  be  in  close  enough 
proximity  to  the  computer 
to  receive  the  rf  produced 
by  the  computer. 

After  1  discovered  the 
audible  capabilities  of  my 
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T^ble  1.  Converting  a  words-per-minute  rate  into  the  speed  If  required  by  the  computer.  At 
the  top  of  each  column  is  the  recommended  number  of  PRINT  statements  for  each  gap, 
pause^  and  space  for  that  particular  range  of  speeds, 
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computer,  I  began  working 
on  alt  kinds  of  new  pro- 
grams. And  what  was  even 
more  stimulating  was  to  run 
old  programs  and  listen  to 
how  each  one  sounded. 
One  of  the  programs  that  I 
began  working  on  was  a 
program  for  computer 
music.  By  mixing  different 
commands  together,  ! 
could  vary  the  audible 
note.  I'm  sure  that  any  ex- 
perimentation with  your 
different  commands  would 
be  well  worth  the  effort. 

Months  have  gone  by 
since  I  first  realized  that 
Byge  was  capable  of  "talk- 
ing back/'  Now,  every  time 

I  turn  on  my  computer,  I 
turn  on  my  FM  radio.  It's 
just  not  the  same  without  it 

Sending  Morse  Code 

A  few  weeks  ago,  some 
friends  who  own  32K  Level 

II  machines  with  floppy 
disks  told  me  that  the 
TRS-80  could  now  send  and 
receive  RTTY  and  CW,  Sure 
enough,  they  ordered  the 
hardware  and  software  that 
was  needed  and  showed  me 
that  it  was  possible.  There 
was  only  one  catch:  It  re- 
quired a  system  equipped 
with  Level  II  in  ROM  and 
16K  in  RAM.  So  that  elimi- 
nated me,  as  it  might  other 
smaller  system  operators. 

I  was  determined  to  show 
them  that  what  I  lacked  in 
memory  capabilities  I 
made  up  for  in  intelligence. 


I  began  working  on  a  pro 
gram  that  would  input  char- 
acters and  output  Morse 
code.  Using  one  short  loop 
and  one  long  loop  at  a 
steady  tone  value  gave  me 
dits  and  dahs  from  my  near- 
by radio.  I  used  PRINT 
statements  for  the  spaces, 
pauses,  or  gaps  that  are 
needed  between  letters  and 
words  because  they  had  the 
least  amount  of  audible 
tone. 

About  the  Program 

The  program  I  have  in- 
cluded was  written  in  sim- 
ple BASIC  language.  How- 
ever, abbreviations  had  to 
be  used  in  order  to  have 
enough  memory  left  to  use 
for  array  variables.  If  your 
system  is  equipped  with 
more  than  4K  in  RAM,  these 
abbrevfations  may  be 
spelled  out. 

Lines  3  through  7  are  my 
two  subroutines  for  dits  and 
dahs,  I  put  them  in  the  be- 
ginning of  the  program  be- 
cause it  takes  a  lot  less 
memory  to  COSU  B  3  than  it 
would  to  COSUB  3000  The 
program  actually  begins  on 
line  100.  From  100  to  120 
the  letters  from  A  to  Z  are 
assigned  a  numerical  value. 
Now,  since  1  have  used  up 
all  my  letter  variables,  I 
must  resort  to  array  var- 
iables. 

The  program  now  is 
ready  to  input  characters 
from  the  keyboard  and  dis- 
play them  on  the  screen. 
Lines  130.  140,  and  ISO  do 
fust  that.  Line  1 30  inputs  the 
character  and  moves  the 
cursor  over  two,  ready  for 
the  next  input.  It  also  erases 
the  ?  and  produces  a 
double-spacing  effect.  Line 
140  calls  a  SUB  at  line  200. 
Line  200  allows  backspac- 
ing to  any  place  in  the  text. 
Line  220  detects  a  space 
character  (which  is  a  0}  and 
prints  a  space  on  the 
screen.  The  rest  of  the  sub- 
routine prints  inputs  that 
are  greater  than  38,  These 
inputs  are  the  four  basic 
punctuation  marks.  Line 
150    increments   the   array 


variable  and  goes  to  130 
where  the  next  letter  is  put 
in. 

After  the  whole  message 
is  in  memory,  the  computer 
must  start  at  the  beginning 
of  the  text  and  convert  each 
character  into  the  right  se- 
quence of  dits  and  dahs. 
Line   160    starts    the   com- 
puter at  the  beginning  of 
the    message,    then    each 
number  from  a  range  of  1  to 
42    (since    all    letters    and 
punctuation    are    assigned 
numerical   values)  goes  to 
the  subroutine  at  300,  Lines 
300  through  340  send  any 
number  from  1  to  42  to  a 
specified  location  where  a 
certain      sequence     of 
COSUB  produces  the  code 
for  that  number  For  exam- 
ple, say  an  A  was  typed  rn. 
If   you   recall,    each   letter 
was  placed  at  a  numerical 
value.  The  value  of  A  was 
11.  So  line  310  would  send 
control  to  line  400.  At  line 
400  we  have  a  COSUB  3 
and  a  COSUB  6.  COSUB  3 
produces    the    dit    and 
COSUB    6    produces    the 
dah   Btngol 

Operational  Procedures 

When  you  run  this  Morse 
code  program,  the  first 
thing  you  must  do  is  tell  the 
computer  the  speed  #  at 
which  the  code  is  to  be  sent. 
This  number  must  not  be 
mistaken  for  the  wpm  num- 
ber If  you  wish  to  send  a 
certain  number  of  words 
per  minute.  Table  1  con- 
verts wpm  into  the  speed  # 
required  by  the  computer. 
This  number  sets  the  length 
of  a  dit  and  a  dah  but  does 
not  adjust  the  length  of  the 
spaces  between  dits  and 
dahs,  letters,  and  words.  For 
good-sounding  code,  these 
lengths  also  must  vary  with 
the  speed  #  entered.  These 
lengths  are  changed  by 
varying  the  number  of 
PRINT  statements  at  fines  4 
and  7  for  gaps  between  dits 
and  dahs,  at  line  180  for 
pauses  between  fetters,  and 
at  line  670  for  spaces  be- 
tween words.  At  the  top  of 
the  columns  in  Table  I,  the 
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ZQ&   0NR<t4<l>>G    710.  75«    720.  ?40,  7^^.  T€0^  7T0>  780.  7p1B^  700 

210    OIR4f=»Cl>  >-l©a  40^^  410.  420,  43S.  44B.  450.  4d0,  470 

320   C*4ftift<l>>-10Q   400-  4-90.  500-  5±e.  5La0.  530.  540-  550 

330  ONR*  R<1  >  >-2)€G   Seid^  560-  57©-  560.  59«-  €&&.  ei©.  €20 

340    OMR' Rf 1 >  >-34G    ^36.  b4©, ^50.  670. 030*  ^©0- 810.  S20 

40©    GOS    3    GOS    ^   RET 

410   GOS   6   GOS.  1   GOS  3:<iOS.  S    RET 

420    QOS.  6    GOS    3:005.  6:QOS,  3  :  RET 

430    QOS    6    GOS    2    GOS.  3  .  RET 

440    QOS.  3  1  RET, 

450    GOS.  3  ;'QOS,  3    GOS    e^  G0£    3    RET. 

4ee  GOS  6:Qas,  s  qos,  i  ret 

470    GOS    3   GOS    3    GOS- 3:: QOS    3    PET 

460    GOS    3    GOS    3    RET 

4St0    GOS.  3   COS    e   GOS   6.  DOS    fi   RET 

500   OOS.  ^:GOS    3    GOS    6    RET 

510  GOS,  3  GOS  6  GOS  3   GOS  3  RET 

520  GOS  6:GOS  €  PET 

530  QOS  e.GOS  3  PET 

540  GOS  e  GOS  e   GOS.  €:ReT 

550  QOS  3  GOS  €  GOS.  6 :  tSOS  1    PET 

5S0  GOS  ^  QOS  b  GOS  ^:GOS  e  P?ET, 

570  GOS.  S  :  Gins  ^  GOS.  5  :  RET 

56&  GOS.  3  :  QOS,  3  .  QOS.  3  ;  RET 

55«0  rjDS.  6:  RET,  i 

e00  GQ5  3 : QOS  3  QOS,  6 : PET 

ei0  GOS  2  .  QOS.  3  :  QOS  3  :  GOS  6  Rrr 

e20  GOS  3  GOS  €  GOS  6 ; RET 

€30  GOS  6  QOS  3  GOS  3 : GOS  6  RET 

«?46  GOS  6  GOS  3  GOS  ^  GOS   6  PET 

b^0  GOS  6-GOS  6  COS.  3  OOS  3  RET 

€€&   E 

61'0  P   P   P   P   P   P   RET 

700  GOS  6:QOS  i5  QOS.  £:GOS  €    GOS  6  PET 

710  OOS  -X :  QOS  e  GOS  6  GOS  £  GOS  6  PET 

720  GOS  3  GOS  3:QOS  e  GOS  6  GOS.  6 : RET 

730  flOS  2  :  GOS  3 :  GOS  3  GOS  €  GOS.  6  PMT 

74©  GOS  2  QOS  3  QOS  3,005  3  QOS  6  RET 

750  QOS  1  :  QOS  3i  GOS  3 :  OOS,  3  .  QOS.  2  RET, 

760  QOS.  6  :  GOS  3  :  QOS.  3  ;  QCJS.  3  .  QOS.  2  :  RET, 

770  QOS  e : GOS  €    QOS,  3 : GOS  3  QOS  j  RET 

700  GOS  fiiGOS  ^  GOS  6  GOS.  3  GOS.  3  RET 

790  QOS  €  :4S0S  ^  GOS  6  GOS  €  GOS.  3  l%ET 

800  GOS  3lGOS  S  GOS  3  GOS  6  GOS.  3 :  GOS  *>  PET 

810  GOS  6  GOS  6  QOS  3  GOS  3  GOS  6  GOS  6  PET 

€£0  GOS  6  GOS  3  GOS  1  GOS  1    GOS  6  PEt 

QOS.  3  GOS  3  OOS  6  QOS  €  GOS  3  GOS  3  RET 


Listing  1.  A  simple  BASIC  program  that  allows  Morse  code 
output  by  the  radio  for  any  text  entered  by  the  keyboard. 
Abbreviations  were  used  to  save  memory  space. 


recommended  numbers  of 
PRINT  statements  are  fisted 
in  order  for  gaps,  pauses, 
and  spaces. 

After  entering  the  desired 
speed  and  adjusting  the 
number  of  PRINT  state- 
ments for  gap,  pause,  and 
space,  you  are  ready  to 
start  entering  your  mes- 
sage.  You  must  enter  one 
letter  at  a  time,  and  each 
letter  will  be  displayed 
after  entering. 

To  correct  a  mistake 
after  entering  it,  just  enter 
minus  (  — )  the  number  of 
spaces  to  the  left  you  wish 
to  backspace.  For  example. 


73 


130  ftcntme^  <42y  iFfl<miJj=2?ij  110 

140  fl<;i>afl<l)+l    IFA^lXl    <«  ^4-1  >(j  13& 

Listing  2.  An  option  for  the 
program  in  Listing  1  that 
converts  it  into  a  random 
code-practice  sender. 

if  you  type  in  CQ  CQ  CQ 
DRWB7TUG?,  allyoudois 
enter  —8  and  the  cursor 
goes  to  the  R  and  lets  you 
input  the  correction  and 
start  from  there. 

Punctuation  is  limited  to 
four  basic  marks:  the  ques- 
tion mark  (enter  39),  the 
period  [enter  40),  the  com- 
ma (enter  41 X  and  the  dash 
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[enter  42).  The  character  for 
a  space  is  a  0. 

After  v*^u  have  com' 
pleted  your  text  and  want 
the  computer  to  start  send- 
ing, enter  27.  if  you  want 
the  computer  to  send  the 
same  message  over,  just 
enter  RUN  2.  (Note:  With  4K 
RAM  and  without  an  exces- 
sive number  of  PRINT  state- 
ments at  lines  4,  7,  180,  and 
670,  a  text  may  be  as  long  as 
11  lines,  or  even  more,) 

Option:  Making  a  Random 
Code-Practice  Sender 

To  use  this  BASIC  pro- 
gram as  an  aid  in  learning 
code,  just  change  lines  130, 
140,  and  150  as  shown  in 
Listing  2.  When  running  this 
program,  there  will  be  a 
slight  delay  before  the  code 
is  sent,  lust  stand  by. 

Addition:  Adding  a  Com- 
puter-Controlled Relay 

You  already  have  com- 
puter audio  output  capabil- 
ity from  your  FM  radio,  so 


now  you  can  harness  the 
logic  0  (no  audio  tone)  and 
the  logic  1  (audio  tone)  to 
operate  a  relay. 

Fig.  1  shows  a  schematic 
of  a  simple  circuit  that 
takes  the  raw  ac  input  from 
the  radio  and  converts  it  to 
dc.  This  dc  voltage  is  then 
fed  into  a  PNP  transistor 
where  it  varies  the  current 
from  the  9-V  source  to  the 
relay.  This  activates  the  re- 
lay on  a  logic  1  and  drops  it 
on  a  logic  0.  If  the  relay 
does  not  respond  to  a  logic 
1,  try  adjusting  the  volume 
control  on  the  radio.  Your 
computer  can  now  control 
lights,  oscillators,  or  any 
other  circuit  via  the  relay. 

By  using  this  FM  radio 
method  of  producing  audio 
tones  from  your  computer, 
you  should  be  able  to  find  a 
lot  of  interesting  new  appli- 
cations for  your  small  sys- 
tem. The  BASIC  program  t 
have  come  up  with  is  just  a 
starting  point.  The  sky  is  the 
limit.H 


Practical  Antennas  for  the  Radio 
Amateur  is  a  manual  which  describes 
how  to  go  about  equipping  an  amateur 
station  with  a  suitable  antenna,  with  the 
goal  of  on-the-air  operation.  The  scope 
of  this  work  is  designed  to  aid  not  only 
the  experienced  amateur  operator  but 
the  newcomer  as  well.  A  wide  range  of 
antenna  topics,  systems,  and  ac- 
cessories are  presented,  both  to  give 
the  reader  some  food  for 
thought  and 
as  practical        ^.^r&>^^ 
data  for 
construction. 
Just  $9.95, 
catalog  number 
BKlOlSv 
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ORDER  TODAY! 
USE  THE 
POSTAGE  PAH) 
CARD  AT  THE 
BACK  OF  THIS  ISSUE. 
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CONVENTION 

Amateur  RadiotCcImputer  HoBBYist 


ST.  LOUIS,  lio. 

•  FABULOUS  FORUMS 

•  GIANT  INDOOR  FLEA  MARKET 

•  EXHIBITS 

•  MAJOR  MANUFACTURERS  AND  DEALER  DISPLAYS 

•  PARKING 

•  THOUSANDS  OF  DOLLARS  IN  PRIZES 

•  SPECIAL  MOTEL  ACCOMMODATIONS 

•  MISSISSIPPI  RIVER  DINNER  AND  DANCE  CRUISE 
LADIES 


tf  24,  25,  1980 
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FEATURING! 
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WHY  CUT?  WHY  STRIP?  WHY  SLIT? 
WHY  NOT.. 

JUEF 


TM 


\ 


traditional  Wire-Wrapping 


JUST  WRAP  Wire-Wrapping 


WIRE 

WRAPPING 

TOOL 

AWG  30  Wire 
•  .025"  Square  Posts 
•  Daisy  Chain  or  Point  lb  Point 
No  Stripping  or  Slitting  Required 
...JUST  WRAP  ™... 
•  Built  In  Cut  Off 

Easy  Loading  of  Wire 
.  Available  Wire  Colors: 
Blue,  White,  Red  &  Yellow 

U.S.A.,  FOREIGN 
PATENTS  PENDING 


JUST  WRAP  TOOL  WITH  ONE  50  FT.  ROLL  OF  WIRE 


COLOR 


PART  NO. 


U.S.  UST  PRICE 


BLUE 

WHITE 

YELLOW 

RED 


JWIB 

JWIW 

IWIY 

WlR 


$  14.95 
14.95 
14.95 
14.9S 


REPLACEMENT  ROLL  OF  WIRE  50  FT 


BLUE 

WHITE 

YELLOW 

RED 


RJWB 
RJW  W 

RJW  Y 

RTWR 


s 


2.98 
2.98 
2.98 

2.98 


JUST  WRAP-UNWRAPPING  TOOL 


1 


$  3.49 


OK  MACHINE  &  TOOL  CORPORATION  3455  CONNER 
BRONX,  N.Y.  10475  (212)  994-6600/TELEX 125091 


t^S4 


f  MINIMUM  BILLING  $  2a.00/ADD  SHIPPING  CHARGE  $  aOO/NEW  YORK  CTTY/STATE  RESIDENTS  ADD  APPLICABLE  TAX. 


p^  Reac^er Serv/ce— seepage  195 
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If  you  enjoy  driving,  you're  gotng  to  get  a 
COMPUCRUISE.  Once  you  see  what  It  can 
do,  you  just  won't  be  able  to  live  without  it. 


I8:SS 


trr-^ 


This  gadget  fits  into  most  dashboards  .no  strain  even  In  a  liny  sports  car  like  the  Mazda  RX-T , . ,  and 
once  you  have  it,  every  trfp  is  like  flying  a  747.  The  darned  thing  teils  you  the  time^  how  fast  you're  going,  how 
far  you've  been  on  this  trip  or  since  the  last  repassing,  how  many  miles  per  gallon  you're  getting ^  either  at  the 
Instant  or  the  average  on  the  trip  ...  or  gallons  per  hour  at  the  moment  or  for  the  trip  . . .  temperature  outside 
. . .  inside  (or  coolant  temperature^  if  you  prefef) . . .  oh^  it  has  an  elapsed  time  for  the  trip,  a  Slop  watch,  lap 
time,  an  alarm  . . .  how  much  further  for  your  trip,  how  many  gallons  more  the  trip  v^iil  take,  how  much  longer 
for  the  trip  at  your  present  average  speed  . , .  yes,  it  gives  you  your  average  speed  for  the  trip,  You  prefer  it  in 
metric^  no  strain  . , .  liters  remaining,  etc.  Did  we  mention  that  it  aiso  has  erui&e  control  either  at  a  speed  set 
on  the  control  board  or  at  whatever  speed  you  are  traveling?  The  Compucrulse  wlii  i(eep  you  busy  and  enter- 
tained during  any  trip  . . .  telling  you  more  than  you  will  ever  want  to  know. 

The  Compucrulse  is  not  difficult  to  install . . .  though  it  does  connect  to  everything  except  the  cigarette 
lighter.  Untii  you  ve  tried  computerized  travel,  you  haven't  found  out  how  much  fun  driving  can  be.  It  will  work 
on  any  car  not  having  fuel  injection  . . .  and  there  is  a  front-wheel  drive  accessory  gadget  available  for  only 
$4.4CI-#P001  {regularly  $550). 

The  price  for  the  Compucrulse  Is  regularly  $199.95 . . .  and  a  bargain  at  that  price.  We'll  fielt  you  one  of  these 
fantastic  gadgets  for  S159.9S  with  cruise  control  (Model  44'#PtX!2},and  $127.95  without  (fWlodeJ  4V#P003).Send 
money  , . ,  and  start  having  funi 


MAIL  ORDER  MICROS 
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Oept  A73  •  PO  Box  427  •  Marlbora  NH  03455 
Phone:  [603]  3243041 
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Steal  Stopper 


Ever  had  your  car  stolerr? 

The  first  reaction  Is  one  of  disbelfef . .  - 

, . .  you  know  \X  was  right  therel 

What  you  wani  Is  a  modern  combination  Sock  on  your  ignition  .  .  , 
The  Steal  Stopper.  It's  easy  to  instaii  and  almost  Impossible  to 
defeat.  You  can  by  pass  it.it  you  want,  for  parking  attendants  or  a 
car  wash.  Olher  than  ihat.  you  set  up  a  secret  four  digit  code  and 
only  will  then  be  able  to  start  the  car . . .  even  if  you  leave  the  keys 
in  the  ignition. 

This  protection  retails  (or  $50  ...  but  we  have  a  special  for  you  at 
S39,95,  Don^t  procrastinate.  Order  #P004, 

Note:  This  product  worlcs  best  on  Delroil  cars.  Mazda  RX7 
owners  must  order  additional  moduile.  #P00e,  which  costs  ^.  The 
Steal  Stopper  can  be  modified  for  Mercedes,  Porsche,  Ferrari,  or 
other  high  performance  European  cars  by  returning  unit  to 
manufacturer  with  S3.  They  promise  quIcK  modification  and  return 


PROCESSOR  TECH 

HARDWARE 

Pfocessor  Tech  VIcHiq 
Display  Module— Memory 
mapped  video  tor  Si  00.  ex- 
cellent condition. 
#[>00^  $144  each. 


PROCESSOR  TECH 
SOFTWARE 

2  Processor  Tach  Extended 
DisK  BASIC— This  is  full 
dish  BASIC  on  B^^  disk  for 
HELIOS  II  disk  controMers 
with  PTIXJS  and  greater 
than  leK.  #D015  S80  each. 

1     Extended  Dish  SASJC  on 
c«»sene— This  is  the  same 
as  previously  mentioned  tor 
the  Disk  BASIC  from  Pro- 
cessor Tech.  Needs  more 
than  16K,  #O017-S7Z. 

3  Extended  CBSsette 
BASJC— This  includes  ail 
lile  operations,  advanced 
functions  for  doing  more 
than  playing  games;  for 
SOLOS,  CUTTER,  and  CON- 
SOL  Monitors.  #0016-122 
each. 

1 9     BASIC  5  from  Proces s or 
TqcIi — This  is  a  sJmple 
BASiC  for  a  SOLOS,  CUT- 
TER, or  CONSOL  Monitor 
and  BKof  RAM.  #D013- 
$11.60  each. 

4  Processor  Tecli  GAMEPAC 
for  above  BASIC — Various 
simple  games.  #D074|11.60 
each 


ASTROLOGiCAL 

COMPUTER  AISiD 

4FUNCTfON 

CALCULATOR 

ASTRO^^^ 

Gives  you  a.  fascinating  look  into 
your  personality  trails.  Compares 
16  different  combinations. 
Matches  your  astrologica]  influ- 
ences to  any  day— past,  present, 
or  future.  Gives  In-deplt^  analysis 
of  your  compatibility  with  your 
boss,  your  spouse,  your  lover, 
your  child.  Regiilariy  $49.95. 
#P0020-$39  95  SPECIAL  PRICE, 


PROCESSOR  TECH  SOL 

4     SOL  Compulers— SK  RAM 
Monitor,  S-IOO,  excellent 
condition,  #0004-^980  each. 
1 9    TREK*0O  on  cassette  for 
SOL— This  is  one  of  the 
best  real  lime  space  games 
available  today;  needs  8K. 
#D005-$1T  each. 

9  Electric  PerKiJI  on  cassette 
for  SOL— Word  processor, 
needs  SK.  #0006-$^  each, 


MICRO  TERM 
ACT  TERMINAL 

MicroTerm  ACT  Terminal 
— Need  a  video  monitor,  up 
to  600  Baud,  good  condi- 
tion. #S035- $200  each. 
SPECIAL  PRICE 


COMPUCOLOR 

HARDWARE 

Compucolof  Computer  fiOOl 
(use  as  computer  or  75 
M  HZ  Color  Monitor}— BK 
RAM,  BASIC  and  DOS  in 
ROM,  good  condition. 
#S025  $1500  each.  SPECIAL 
PRICE. 

Compucolor  Mlnlf^lpppy 
— 5V*  inch,  good  condi;tion. 
#S0a^$525  each.  SPECIAL 
PRICE. 

Compucobr  eK  RAM  &ard 
—Static  RAM,  good  condi- 
tion. #S027-$200each. 
SPECIAL  PRICE. 
Compucolor  Floppy  Tape 
Drive— Uses  eight  track  car- 
tridges, good  condition. 
#S028'E70  each.  SPECIAL 
PRICE. 


PANASONIC 

TAPE  DECKS 

Panasonic  RSZet  US  Stereo 
Cassette  Decks— with  auto-stop, 
record  ievel  adjust,  VU  meters, 
used  condition;  all  have  had 
heads  replaced  and  aligned. 
WT0Q1-S5Q. 

Panasonic  ftS280  US  Stereo 
Cassette  Decks — same  as  above, 
but  also  has  bias  swiitch  for 
chrome  tapes.  #1002-550. 


POLYMORPHIC 

HARDWARE 

Poly  Morphia  Video  Terminal 
Interlace-  Momory  mapped 
video  for  S-lOO  bus,  good  to 
ex  eel  lent  condition. 
#S044  $150  each.  SPECIAL 
PRICE 

PolyR*prphlcS'100  Cabi- 
nets—Nice  5&lot  S-100 
rr^ainf rame,  ^ood  to  excel- 
lent condition.  #D049$248 
each. 

OLY-BB  ACCESSORIES^ 

1     Software  on  SVi**— This  Is 
system  sotlware  that  re- 
quires a  Polymorphic  Disk 
Controller  In  s.  System  8S 
Cabinet.  #0002-5 100- 

1      Eteclric  Pencil— #DOOa^SaO^ 

LIMITED  SUPPLY 
73  MAG.  AUG.  79 

iGontalns  controversial  article] 
I  "You  Can  Watch  Those  Secret  Tvl 

I  Channels."  Order  #M00l-$5  each. 
{Plus  shipping  and  handling.} 


ALS-80 

ALS-SO  Operating 
system— This  system  re^ 
quires  12K  RAM  fronn  DOOO 
to  FFFF;  as  weil  as  either 
Ihe  SOLOS  or  CUTTER 
monitor;  it  inciudes  an  As- 
sembler^£ditOf.  #0018- 
$11.60  each. 


h20 
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NORTH  STAR 

HARDWARE 

North  Star  F1o«thif  Point 
BASIC  card— With  special 
eASiC,  new.  #00059  $2S7. 
Nortti  Star  Flootinfl  Point 
BASIC  card  (kit)— With 
special  BASiC,  S  100.  new. 
#D0O&04207. 

Npflh  Star  Floppy  Dish  Con- 
trollef  card— Sirtgie  density, 
&100,  new.  #00061  $248. 
S-100  Edge  Conrtsc^ 
tor— Gotd  Contacts,  new. 
#D05aS2  each. 
Extender  Card  for  S^IOO 
(kit)-New.  #D051  $24  each. 


112 


BALLY  GAMES 

Sally  VideoCode  Cassettes 
—They  consist  of  two 
games:  Speed  Math  and 
Bingo  Math.  #0029416 

each. 

ABACUS 

Abacus  Peperwetgnt— 
Hefty,  brass,  excelleni  con- 
dllion.  #S024-S3  Sf^EClAL 
PRICE 


MUSIC 

2    Sof  twa  re  Technology  S- 1 00 
Muiio  system  on  cassette 
—This  is  an  S-lOO  Music 
system:  contains  the  proper 
hardware.  iDOO5S-$l9.60 
each, 

COMPUTER  TRAINER 

1     lASIS  COMPUTER'iN-A- 
BOOK— eoeo  Microcompul- 
er,  comas  bulit  Into  train  tog 
manual,  excel  lent  condi- 
tion.  #D02aS240 


tCOM 

DISK  DRIVE 
ACCESSORIES 

ICOM  Oufll  Disk  Drl^^ 
Single  density,  512K 
storage.  S-100  conirotler.  In- 
cludes CP/M  ROM,  good 
condition.  WS030  $1600. 
SPECIAL  PRICE. 
ICOM  PR0«4  unci  e"Dlsl( 
JorSOL  FDOS— This  disk 
requires  an  ICOM  S-100 
Dis^  Controller  instailed  in 
an  S  100.  #D031-$160, 
ICOM  CP/M  on  «"  Disk  for 
S-100— Requires  an  ICOM 
S-100  controller  in  an  S-100 
cabinet,  *D032  $100. 
ICOM  FDOS-II  on  6"  Disk 
lof  S-1 00— Requires  an 
ICOM  S-100  control  Ear  in  an 
S-lOO  cabinet,  no  documen- 
tation. #D0^-S180  each. 
ICOM  FDOS  II  mi  BV*"  Disk 
tor  S- 100— Requires  an 
ICOM  S-100  Mini  Floppy 
Controller  in  an  S-100 
cabinet  M3034  $168. 
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IMSAf  MARDWARE 

1     IWSAI  6800  Mtlnframe 
SlOO— EjtceHert  condftion. 
40006748^. 

1     IHtSAIMfTSS-IOOftorakip^ 
nwfit  Syilrm  — Pan i ally 
Wsembled.  needs  a  CPU 
card,  excellitnt  cond^lion. 
lS00e8-S52S  as  is  SPECIAL 
PRICE. 

1  IMSAfSOnSS^IODDtwIop' 
m»m  Sytl*m— Kit.  main- 
frame  cover  mtasing,  r^eeds 
a  CPU  card,  exceltent  con- 

dtiion  isooe9^$5a>  as  is. 

8KC1AL  PRICE 

2  IMSAJ  4K  flAM  cifd— 8-100. 
good  coodtHon.  1KXXS&- 


msM 

SERIAL  i/0  CARDS 

1  »W-;'<5flrlil  1(0  card 

condilion.  iOuu^h^^ias. 
6     IMSAI  S«rlal  I/O  card  2-2 
(Ml)— Two  s«riat  ports,  tuN 
RS-232  conirol,  S  100.  new. 
tfOO09l  S124. 

2  IMSAI  Sffriil  VO  card  2^1 
(kit^— One  sef lai  port,  full 
oontrot  R&^232  control. 
&tOO.n«w.  «XK)92'S10Q. 


IMSAJ 

PARAlLEt  I/O  CARDS 

t     rMSAr  Panii#f  VO  cvnl 
4^— Four  pa/allei  pons. 
&1O0,  excellent  corKliSion. 
»O0093-ST8e 

T     IMSAI  Pinl1#l  1^  canl  4-1 
(kHi— On©  parallel  port, 
&100.  f>«w  iO0094^S74  40. 


IMSAI  S^^TWARE 

2    IIIISAMMDOSV2.02ofiB' 
Dish  for  S' 100— No 
documentation.  byl  this  is 
apparently  I M SATs  version 
of  CP/M  for  S-100  sy^t^ms 
)n\\h  an  IMSAI  Disk  Con- 
troMet.  #00056  S96  each. 

2     IMSAI  BASIC  9«   'This 

BASir  '^  r\0^*  '^ 
ay&SO*'"    -  rAHBELL 
c«S9«1l«  interlace.  «O00^7- 
$22 
1     TARBELl  CiiMtte  Intftr- 
1ac«  (Mt>— Kansas  City  Jn- 
terface,  Tarbeli  Phase  en- 
codino.  S-100,  new  iD00&4- 
S9S. 


Ovpl  473  -  PO  Box  427  ■  rMariboro  NH  03455 
PhDm-:  [GQ3)  Sf^aCMI 


HEAD  ALKjNMEMT  Kl 

Best  cassette  recorder  tape  liead 
aiignn^emt  hki  available  Sofves 
^ioad^rig  proOiems  ffKOOI^only 
18.95 


PHi.  TERFACE 

S    Novation  Moctem 

f3102A— Conr^cts  to  any 
phone,  originate  only,  good 
condl  t  ion  ffS02l  $  T  65  ^ac  h , 

SPECIAL  PRICE 
1     Notation  Modem  #43— Con- 
nects to  any  phone, 
originate  only,  good  condi- 
tion. #S023^$165.  SPECIAL 
PRICE 


VECTOR  GRAPHIC 
3*100 

3     Vector  Graphic  ROM/RAM 
card—  1 2K  empty  POM 
sockets.  IK  RAM.  excellent 
condition   irDQ07B-Sl  19.60 

!i    V«ctar  Qrapliic  Analog  In- 
tiflaee— Allows  hobtiy^st  to 
iniedace  analog  exp^i- 
merits.  &100,  nevtf,  ^30079^ 
J79  20 


TDLZAPPLE 

2  TDt  Z*m  IK  P' *■    -Tl^is  is 
lor  a  7T"n  O^      -tha 
Z>   SO^  .,Mior.  ID0071- 

3  TOL  ZAP  1 K  Morator-Sim- 
pie  montlor.  #00073^1 2 

INSTANT  SOFTWARE 
HALF  PRICE  SPECIAL 
CLOSEOUT— ONLY  $4 

TRS-aO,  Level  I,  Qames 

Knights  Quest/Robot  Chase  4K- 

*HSIOQ03. 

Cave  Exploring  i6K-#1Si0O10. 

[>oQdl«9  and  Displays  16K> 
»ISIO03O. 

Fjn  Package  I  !6K-NlStD041. 

TRS  «0,  Level  L  Finance 
Status  o!  Hofi>es4K'#ISiOO't2 

TRS^O.  Level  II,  Hi^tt^y 
Model  Rocketry  Anatyzer- 
if1&l0024. 


Inventory 
Clearance 


BOOK  CLEARANCE 
UP  TO  50%  OFF 

Take  a  Chance  with  Your  Calcula 

tor  (Ltthiurnpublisher)  #eKl0O2 

—was  Sa.95.  now  £4  SO 
ChemfStry  with  a  Computer  iEdu- 

comp-publisher)  #BK1D10— was 

S9.96.  now  55  00. 
Com  paler   Dictionary   (Came  lot 

publisher)  #BKlOia— w^as  S5.95, 

now  13  00. 
FORTRAN    programming   iCame- 

lot  pubhsherl  #BK10l9'was 

S7  95.  now  $4  00. 
FORTRAN    Wof^tsook   (Camelot- 

publisheri  #BK1020— ywas  S4  96. 

now  S2  50 
A  Quick  Look  at  BASIC  (Camelot^ 

Oubiisrieri  ffBK1043— #a$S4.96. 

nowS2  50. 


TDt  SOFTWARE  DISK 

1     TDL  FDOS  A  Su|>erBASlC 
on  i"  Dtok— Thts  requires 
an  COM  Disk  Controller 
and  at  least  2^K  of  rriemory 
plus  a  ZAPPLE  Momtof  to 
an  S-100  Cabinet  (Altair,  IM- 
SAI, etc.^  #O006&^li37 

1     TDL  System  Software  on 
Syi'*d^5k— TNsset  of 
system  software  requires  a 
North  Star  Disk  Controller, 
a  TOL  Systems  Monitor 
Board  I  and  consists  of 
12K  BASEC,  Re!ocator/Llnk. 
Ing  Loader,  Z-SO  Editor,  and 
Text  Processor.  #00066- 
$1B3. 

1     TDL  Syatein  Software  on 
SVa"  disk— This  IS  the  same 
a^  above,  but  does  not  re- 
quire the  Systems  Monitor 
Board  I  #D0067-S200. 

1     TDL  System  Software  on 
S%*^  dlsk^Agajn.  as  above, 
but  requires  a  HELIOS  Disk 
Covttroil«f  and  the  TDL 
Systems  Moniiof  Board  ft 
(not  n-  iO0Q6an>183. 


HONEYWELL 

15  Hofi#rw«11  ASR-33  ComiTMinl' 

cattoni  Qontolai  wtlh  TTY, 
paper  tape  reader  and  punch 
LFsed,  workmg  when  removed 
frofn  service.  Shipped  frelghl 
colieot  or  you  pick  up.  Weight  | 
300  lbs,  $395.  Order  #P<X>6 


MOUNTAIN 
HARDWARE 

7     Mountain  Hardware  AC 
Controllef- Remoie  AC  out- 
let control.  S  100,  new. 
II£)040^$1QO  each 

4     Mountain  Hari^' ^     *«mota 

outlet-  ':  rv  0^^tJ*»  '« 

abi   c^^V  .<  lannel^.  new 
#0C,.  S72each 


HEORISTICS 
SPEECH  LAB 

1     HeunstKs  Speech  Lab- 
s'lot),  useo,  fair  corKfilia*! 
«S042  SiOO  as  ts  SPECIAL 

pRtce 

4     Heudstios  Sf»«cfi  Laba— 
S-10D.  new.  #0&43-S151 
each, 


CALLBOOKS 
10%  OFF 

US'#CX01  was  SI 6.95.  now  St 525 
iOX*CX02was  $1595,  now  $14.35 


SHUGART 
4    Shugart  MfntDI»k  Drfvtt 
—No  cab  met,  good  con^i' 
tjon.  #S037  $300  each. 
SPECIAL  PRICE 
4     Power  Supplies'  - 

r  50^"  ^ch  SPECIAL 


Prices  ineliKi«  20^.  discount  SPGOAL 
PRICE  includes  more  than  20%  discount 

Quantities  are  limited,  imrripediate  refund  i( 
oi'defed  item  ts  no  longef  availatile  'Pftone 
answered  by  machine  Orders  taken  with 
credit  cards,  Questions  answered  by  mall. 

TERMS;  F09  Marlboro,  NH  USA.  Umjled 
stock,  every! bjng  guaranteed  as  described 
you  pay  posia9e  on  returns.  PRINT  orders 
c  I  earl  y  Mm  imum  order  $1 0  ptus  %2 .  50  shi  p- 
ping  and  handling  charge  m  USA  only 
DOUBLE  THAT  ELSEWHERE,  Orders  ower 
150  add  5%  for  stilpping  in  USA:  lO^^a 
elsewhere  (we  will  refund  e?icess).  Orders 
shipped  UPS  or  insured  maH  only.  No  CODs 
please.  Send  US  lands  b^  check  or  money 
order.  For  credit  card  purchases,  add  4%. 
list  AE,  MC  or  VISA,  number,  and  expirahon 
date  Mail  to  MOM's.  Department  A 73. 
PO  Box  457.  Marlboro  NH  03455, 

Condition  of  Inventory: 
New  ±  original  container 
Eicel^erii  -  ntw,  but  not  ^n  ordinal 

container 
Qood  «  teated  or  ua«d  in  atore 


Oly 


Catalog* 


Description 


Unit  PficB 


Total 


Oe  1 1  very '  3  to  6  week  s.  Pe  rs  on  a  i  c  hecks 
lake   about   2  weeks   to  clear  bank 
before  we  shtp. 
Enclosed  $ . 


Bill:  I  .AE 
Car<)  no. 


MC 


VISA 


IMAIt  ORDIR  MICROS 

D^t  ATI  <  m  aap  4fl7  *  VtmrHmrit  m*  OMU 


Shipping  &  HarKJIIng 
Credit  Card  { -I- 4 Vt) 


Total 


Exp  Date. 


Name 


.State. 


-Zip. 


P  Insured  mail      Signature 


1^  Header  S^rviC*—S9e  psge  ?^ 
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Hustler  fixed  station  two  meter  gain  antennas. 


Hustler  is  the  choice  of  those  who  know 
quality.  Because  weVe  known  for  precision 
engineering  and  electronic  expertise. 

Only  the  finest  materials  are  used 
to  make  a  Hustler  amateur 
antenna.  And  each  model  is  the 
result  of  years  of  design  excellence. 

From  easy  and  precise  assembly 
to  outstanding  long-range  trans- 
mitting and  ref^eiving,  Hustler 
quality  speaks  for  itself.  See  your 
dealer  and  find  out  why! 


2'MB  5 


ifu 


® 


m 


INC. 


G6'144B 


*^^^    Clearly  the  choice  of 

3275  North  B.  Ave.,  Kissimmee.  Florida  32741      thOSB  WhO  knOW  quality. 


2-MB  t1 


G  7-1 44 


OEflLER  DIRECTORY 


FontanH  CA 

We  cany  tKe  Tiytlo^ing:  ICQM,  Midi^nJ,  Am- 
Lcmi,  DcnTFPii^  KLM*  Svt^n,  Drake,  Tcfi-Ift;* 
WitMin.  SSI.  MFi.  Hy^iain.  I uiw,  Nye- 
Vikicif,  B&'A.  Rcdt-kilou^atu  CuiiihCrafu 
M(»kr*  Bif  Sjgnil.  Pipa,  «c.  Full  Scntcc 
SiiiJfr  ItmlBdv  IJ«rtrtink>,  Wl$  *SKrni  A«f,« 
r^iUB  LA  41U5.  S22-T710. 

San  Jose  CA 

Bn>  axa\  ncfteu  Aiiuinjr  Radibnore.  Nev*  4 
mi*i  Amiioit  RaJmj  salo  &  sen  ice.  We  reaturc 
KenwocNi  ltt*M.  KDK,  Yacsu.  Ten-Tft:.  VHI 
tZnfihcefiin|:  &  tiUQj  rrHine.  Shv*^ PinAn.  Em.. 
irn  So.  BiMW  A%e.,  *Ma  Jost  CA  9SL^» 


San  LcandfQ  CA 

Spe£i«lkt«m  in   \iiiveur  Hmko   Test  Guides 
f  .CC    'Vd^anxd  t1ut»  ic&i  n  a  snap  wtlh  our 

Jil.,  P4).  B«%  Jtl,  ?«n  IJHdmCA  f«J77, 


l^cnver  CO 

Experinicnlcr*^  ffamdisc!  Ekcironic  aftti 
mexhnnsail  t cimfmnctit*  lor  compuicf  ptopk, 
iibdiw  inctspliT,  hjiiiu,  robrtl  builders,  esperimeni' 

ri»rp.,  i)LW  W,  44tli  Ave..  Denver  CO  Mil  I, 


New  Ca.s1le  DE 

ICOM.  leu  kk,  Svi-iuu  KDK.  NDl.  Tempts 
WihaM;  AutlinriifijJ  ^mkr-  \  mik  fTr  1-95.  Ny 
^e^U)(,  Ik'lui^iire  AnulfurSup|)h,7]  Mcadim 
ItriBd,  Nfw  C  Wide  UK  19720.  J28-772S. 


Ctilu tubus  GA 

hLNWm)i*-VA*2iy— UltAltK 

weml   Vou  gLrtia  sec  U  to  bdioe  ii!   Radtu 
GA3i*«?fe*561-TU0U. 


Boise  ID 

Adieu.  Amidon.  Ameco.  ARRL.  EJ&W, 
Cillbookp  Colli nSr  CiiihCraft.  Dinttan^ 
KusdCT,  ICOM,  Jim  Pak,  KDK.  MFJ.  NPC, 
Nye,  Sams.  SST.  S^^'afl.  Tm-Tcc.  Wan/er, 
Wi^n.  CKstam  Ekicfjonics.  1209  Brirpdwiy, 
BotM  I D  «37M ,  ^b  W"7^:  M4-5«M . 


Preslon  ID 

Itii^  W  B'^BVZ,  hu  ihe  Larger  Sttxi  Qi  Am*- 
icui  Gear  ai  the  Imprommiaiii  Wi^i  juid  I  he 
BiTM  Pric^  Call  me  Tot  ail  yc^it  lujtt  f>eed%. 
ItoM   Dkirilnill^.  71  So.  !^iie.   Pmiciii    ll» 

Terre  Haute  IN 

Vidur  hiytt  bcadquainitrv  kxaied  in  the  hcan  ^f 
the  iitklwiir>l     HocHicr  Fk!cfmnir%.   In^.Q  43B 

TrfTT  llAHtc  IN  47802,  I^ft-U!^ 

littlefOQ  MA 

The  lum  ^ore  ^f  N.E.  ycm  £:bit  rdy  cm.  Ketv- 
wCKid.  ICOM.  \*  ilson,  Va«u.  DcnTron,  IvLM 
anip<^«  B&W  awiicht:^  &  ^-diimcirrv.  Whisukr 
twtHat  dcltxliiiTi,  ^arcat,  Regem:^*  anieniwi  bj^ 
Uncfi.  WiMiin,  Hiatler.  GAM.TIX4.0M  Inr. 
C'onintifnifBrlnnis  &  Hecimirin^  (V7?  fiirpi  Kd«. 
Kl.  I IV.  IJtIkLun  IVl.\l}f460,  4«6-.M)4U. 

Laurel  MD 

KfiTiWtwti.  Drake,  ICOM*  Ten -Tec.  Swan,  Den- 
trortt  Tctnpci  ftnd  niany  ham  aL-cessorie^.  Also 

t'ivniputfr'i  liy  Ap|>te  and  Hxidy.  Call  loll  1'rce 
I  8(M)'f!i3H-44«ti.  The  Camm  CentiT,  Int-,  Luiirtl 
Pliua— Hl  m,  LdurtH  MD  I0«1U. 

St.  Louis  MO 

rTtperlmcnler'i  paradise!  Elect foniv  and 
iiKi^hmiiLat  aimponenu  for  cQEnpuier  pftjpic, 
audio  people.  tum!i,  rc»bor  t>uiltkrs,  c\pcn- 
iiienter^.  Open  ^i;^  day^  a  v^eck.  Giirwii  IJee^ 
tna^kft  Cnnp..  5II2J-25  Pi»«e  Bhfd**  St*  l4iiui* 
MQ  43130, -117-b  116. 


C^diiliii  NJ 

X-band  [Si  other  frequencies  I  Microwave 
t  Ofiiponcfit$  4t  Equipment  L  atmrsitory  Grade 
Tcsl  In^trurnerns.  Power  Sunplwrs.  IDOOS  in 
ftrock  lie  all  Eimci,  BUV  &  SF.l  i  jII  i^npuUr 
make^  — HI\  GR^  KXR,  ESI.  Siiterten.  SifigCT. 
19 V.  |.ce1fviiir  Reseanrfa  |jib^.  I42J  tirn  A*r«» 
Camlni  VI  OSlCM.  54M21MI. 


SyraoLse — Ceniral  NY 

We  deal,  ure  track,  we  dacmm,  we  pkne! 
Yoevu,  Toi-To:,  Ciuhomrt,  Rralc,  IJcntrOfi^ 
KLM.  Midland,  B&W.  ICOM,  H>i^tn.  t»»aj^. 
Amcom^  Tekc,.  Mir^Ti  DSI  etc  Comikletc 
2^k3iy  servke  shop!  Hmi»Bofie  Radio  (DH. 
^ffffo  Repair  !§tep)  J3II6  l-jir  l}%d.  Em4. 
^wm«m  S\  U2H,  4M-Z2M. 


Syracuse-Rome-I^tlci  NY 

Fc»ruring    V.  iCOM,  Utikc,  Alias,  Den- 

TrcMtn^  i«i-i.^,  :swaii^  Tempoi^  KLM^^  Hy- 
Clliti,  Mosky,  WlUon.  Lar&en,  Midland 
Southwesi  Techfiid^  Pnodud-^,  Vou  won'i  tie 
dUitppLiinEerd  uiih  eijLjiptTici11/>ct%icc  Radki 
World.  Oneids  CounH  AJrporl^TrriniDJil 
l»uildiii^.  OrLskan^i  NY  134Z4,  ,U7-Ilil2. 


Phiia,  PA/Camdcn  NJ 

Waveguide  A  coaxial  miLTowave  f^nmnofietits 
&  equipineiii.  Laboratory  grndc  tesi  inKlru- 
mcmj*.  power  ^lUpptigs.  Buy,  sell  A  (rattc  »l] 
piipiiUir  make^,  MP.  GR.  KXR,  t'St.  Snrcmm. 
Siti£t.'r,  ciL".  L£f1/uiik  RHviiri'li  l.ub;^.^  U21 
Kerry  Ave.,  €iim<teii  MJ  UKII34.  54MIM). 


Calumliiis  OH 

All  major  brands  featured  in  ihc  btftgesi  airKJ  be^i 
hajit  UQfv  for  uiileii  around,  Come  in  MVi  iwni 
I  he  knob^  before  you  inty.  We  ihip  L'.l'.Si^  too, 
t  ni^erijil  Amiteur  Ridm,  Iih..  T^PD  Mcfji  |)ff.^ 
ll«y  nold^urti  iCotudtbu^i  OH  4J{M,  166-4^1. 


HmiHlon  TX 

EnpertmcmcT^  fi^radket  tilccifwiic  atid  int- 
i^hanicai  coinjioiients  for  i.'omputer  people, 
iiudi^^  people,  hamv*  robof  ouildcr*,  w* 
perimeiucrh.  0;>cu  six  day**  >ii  wci'1^  fijilfwaj 
li!JL'c1ri)nic>i  INe^^  ft9J2  Clt(rkiTr)i1,  llnu^iUiii  l\ 
770&3.  'JllWSIS. 

San  Antonio  TX 

Ctimpldc  2  way  scrviti,'  shop.  Call  IX'c.  W^F^sP. 
filing  .^ntmru  Spct£^hAts«  Avanti,  A;deii. 
Bird,  Hy-gairt,  ^iniidapd  aiinin:iMmi.ntiyiii* 
Genave,  Henry,  Cu^Crafi,  Hu^itlcr.  ICDM. 
KDK,  MFJ.  Nye.  SJrnre.  Swan.  Tempo,  Tcn-Tec 
and  o^her^.  AppHamcr  A  Kqsipfneiit  Vn.,  Inc., 
3317  %ance  Jac^Mjn  Hum}.  *^b  \mtm»  TX 
712  LJ.  7*4-7793. 

Davenport  WA 

PrcassonUed  nil  hand  jintcftRUH  IACSkn/tOlii< 
Trquxndebftartmt  S3^  M),  no  iraf  imxldiitirt 
al  154  JO.  Cotnplctc  ham  radio  repair  and  paili. 
EleftnMiir  CoinnitafliratKmt^  Sef^icf  C'**. .  RL 
1-7BK.  Davenport  W  A  4912Z.  715  MTT 

Porl  Atigeks  WA 

MoHk  RJl  yitrldin|i  for  etimiiunion  of  igiu- 
Ijtti  and  alternator  noflo,  Boodlltc  ^fnq». 
Cofnponefits  for  " 'da-it -ytwirkdr'  prcijfvli. 
Plcntv  Qf  free  iidviix.  Eilet  C^^menni^,  4J4 
Marine  Drite.  Pwrl  AnKrie«  W^  tS5«2, 
4S7mW4. 


DEALERS 

Kour  company  name  and  message 
can  contain  up  to  25  wonts  for  as 
link  as  $150  yearly  f prepaid) ,  or 
$15  per  month  i prepaid  quarterly}* 
I\o  mention  of  niaif^order  business 
or  area  code  permitted,  IHrectory 
text  and  paytnent  muxt  reach  us  60 
days  in  advance  of  ptthlication.  For 
example,  advertising  for  the  June 
issue  must  be  in  our  hands  by  April 
Isi,  Mail  to  7}  Magazine^  Ptter- 
boroiigh  i\H  03458,  A  TTN:  A  tine 
Coutu. 
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KT-34  UPGRADE  KITS  AVAILABLE 

WRITE  FOR  COMPLETE  DETAILS  OR 
SEE  YOUR  LOCAL  KLM  DEALER 


''^      OUTPERFORMS 

ALL  commercially 

available  tribanders 

AND  many  monoband 

systems,  too! 


KLM's  KT-34X 

20, 15,  &  10M  -  FOR  THE  MATURE  HAM  ONLY 


KLM     17025   LAUREL  RD..    MORGAN   HILL,  CA  95037.    (408)  779-7363    ,.4o 
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Albert  a  Helfrick  K2&LA 
RD  h  Box  87 
Boonlon  NJ  07005 


A  Solid-state  RTTY  Keyboard 


with  auto-shift 


It  is  generally  agreed  that 
state-of-the-art  opera- 
tion on  RTTY  is  the  use  of 
an  electronic  keyboard  for 
transmission  and  a  CRT  dis- 
play for  reception.  Both  of 
these  items  are  expensive 
station  accessories  and, 
because  of  their  complexi- 
ty, leave  the  average 
homebuilder  with  the  alter- 
natives of  laying  out  the 
necessary  sum  to  purchase 
a  commercially-made  unit 
or  continuing  to  use  the  old 
but  reliable  mechanical 
equipment.    Clearly,    the 


display  unit  is  a  very  com- 
plicated system,  but  the 
keyboard  can.  if  properly 
designed,  be  a  relatively 
easy  project  for  the  aver- 
age home  shop.  The  growth 
of  the  home  computer  hob- 
by has  produced  a  wealth 
of  sources  for  obtaining 
the  keyboards,  logic,  and 
other  necessary  ingredi- 
ents for  constructing  a 
sotid-state  RTTY  keyboard. 
A  few  goals  and  com- 
promises were  made  before 
the  design  was  attempted. 
The    design    requirements 


were:  H )  The  keyboard  must 
be  simple  and  easy  to  con- 
struct; (2)  The  keyboard 
must  be  inexpensive  and 
constructed  from  readily- 
available  components;  (3) 
The  keyboard  must  send  60 
and  100  wpm,  and  (4)  The 
keyboard  must  have  full 
key  switch  interlocking, 
two-key  roll-over;  and  send 
the  entire  Baudot  character 
set. 

Only  one  significant 
compromise  was  required. 
The  stop  pulse  in  this 
keyboard  is  44  ms  instead 


Here  is  a  front  view  of  the  keyboard. 


of  the  usual  31  ms.  This  has 
the  effect  of  reducing  the 
maximum  rate  of  the  key- 
board. Very  few  operators 
can  send  at  a  sustained  60 
wpm  rate,  so  the  reduction 
in  maximum  speed  will  go 
unnoticed.  However,  the 
keyboard  is  fully  compati- 
ble with  all  printers  in  spite 
of  the  long  stop  pulse. 

Several  other  differences 
exist  between  the  elec- 
tronic keyboard  and  its 
mechanical  counterpart. 
These  are  considered  dif- 
ferences and  not  com- 
promises. Most  of  the 
departures  were  required 
because  most  of  the  avail- 
able keyswitch  assemblies 
were  made  for  transmitting 
the  ASCII  code  rather  than 
Baudot  code.  In  the  Baudot 
code,  numbers  and  punc- 
tuation are  in  the  upper- 
case. That  is,  each  number 
or  punctuation  shares  a 
code  and  a  key  with  a  letter. 
In  order  to  print  a  number 
or  punctuation,  the  figures 
key  must  be  sent  to  shift  the 
printer  into  the  figures  case. 
In  the  ASCII  system,  the  fet- 
ters do  not  share  keys  or 
codes  with  numbers  or 
punctuation. 

It  would  be  possible  to 
use  the  ASCII  keyboard  for 
transmitting  Baudot  by 
simply  paralleling  the 
letter-switch  connections 
to  the  corresponding  num- 
ber or  punctuation  key. 
This  is  not  desirable  since 
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Table  7.  Keyswitches  connect  between  row  wires  and  col- 
umn wires  as  shown.  Those  functions  shown  with  an 
asterisk  are  not  required,  but  may  be  wired  if  keyswitches 
are  available. 


the  key  would  appear  as  a 
separate  code  on  the  key- 
board when  in  actuality  it 
is  an  uppercase  of  another 
key  on  the  keyboard.  Press- 
ing either  key  would  send 
the  same  letter  or  number/ 
punctuation    unless   sepa- 
rated by  a  figures  or  tetters 
key.    Another    problem    is 
that  on   most   ASCII    key- 
boards, neither  letters  nor 
figures  keys  are  available. 
These    shortcomings    of 
the  ASCII   keyboard  were 
overcome  by  automatical- 
ly sending   the   figures   or 
letters  code  as  required.  A 
one-bit    memory    keeps    a 
running      account      oi 
whether    the   keyboard    rs 
sending  figures  or  letters.  If 
a  key  is  pressed  that  differs 
from  the  case  being  sent, 
the  keyboard  automatical- 
ly inserts  the  proper  figures 
or  tetters  code  before  send- 
ing   the    different    case 
f  igure{s)  or  fetter(s).  For  ex- 
ample, if  the  keyboard  is 


sending  in  the  letters  case 
and  an  amateur  call  is  sent 
which  includes  a  number, 
such  as  K2BLA,  the  oper- 
ator presses  the  keys  k,  2,  h, 
I,  and  a.  The  conventional 
keyboard  requires  the  fol- 
lowing keys;  k,  figs,  2,  let- 
ters, b,  I,  and  a.  Since  with 
my  unit  the  letters/figures 
function  is  completely 
automatic,  no  figures  or 
letters  keys  are  required. 

On  the  standard  com- 
munications keyboard, 
several  keys  operate  the 
same  on  both  upper-  and 
lowercase,  such  as  line 
feed,  carriage  return, 
space,  and  blank.  This  elec- 
tronic keyboard  treats 
these  as  lowercase  only. 
This  will  affect  the  speed 
of  the  keyboard  only  in 
rare  cases,  such  as  groups 
of  numbers  separated  by 
spaces. 

The  heart  of  this  circuit 
is  a  scanned  keyboard. 
The  actual  encoding  is  ac- 


The  entire  keyboard  is  contained  on  one  12-chip  prototype 
board,  as  shown  here. 


complished  by  wiring  the 
keyswitches    to    the    ap- 
propriate   intersection    of 
the    scanning    matrix   {see 
Table    1).    The    scanning 
system  allows  each  switch 
to   be  sampled   one  at  a 
time  at   some   rapid   rate, 
looking  for  a  closed  switch. 
When  a  closed  switch  is 
found,    the  scanning   pro- 
cess stops  until  the  RTTY 
character   has    been   sent, 
after   which    the   scanning 
continues.    If    only    one 
switch  has  been  closed,  the 
keyboard    will    send    the 
Baudot   code   for   the   se- 
lected key  while  the  scan- 
ning remains  disabled  until 
the  closed  switch  has  been 
released.  If  two  keys  were 
pressed  and  held,  only  the 
first  key  down  will  be  sent. 
If    one    key    is    depressed, 
released  before  the  com- 
pletion of  the  first  charac- 
ter, and  a  second  key  is 
then    depressed,   the   key- 
board   will    send    both 
characters  complete  with 
the  proper  stop  pulses  and 
figures    and/or    letters 
characters    where    neces- 
sary. It  is  because  of  this 
two-key  roll-over  that  the 
electronic    keyboard   will 
tolerate  a  very  uneven  typ- 


ing rhythm. 

Fig  1  shows  a  simplified 
schematic  of  the  scanned 
keyboard.    The    six-bit 
counter    operates    at    the 
clock    frequency,    causing 
an  analog  switch  in  each 
multiplexer  to  be  closed  at 
any  one  given  time.  Sixty- 
four  clock   pulses  are  re- 
quired to  complete  a  cycle 
of    all    possible    analog 
switch    states.    Keyboard 
switches  are  connected  be- 
tween row  wires  and  col- 
umn wires.   If  a  keyboard 
switch  is  closed,  a  current 
path  will   exist  from    +V, 
through  analog  multiplex- 
er 1,  the  keyswitch,  analog 
multiplexer  2,  and  the  resis- 
tor,  R.   Since  the  counter 
will    advance   through  all 
possible    analog    switch 
states,  the  current  path  will 
exist  in  less  than  64  clock 
pulses    after    a    switch 
closure,  causing  +  V  to  be 
applied  to  the  resistor,  R, 
thus  stopping  the  counter. 
Each  keyboard  switch  will 
stop  the  counter  at  a  dif- 
ferent counter   state.   The 
keyswitches  are  connected 
to  the  intersection  of  row 
and  column  wires  so  that 
the   counter   will    contain 
the   correct   Baudot   code 
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Only  one  of  the  four  plug-in  boards  visible  in  this  photo  is  for  the  keyboard.  The  others 
are  for  accessories  mentioned  in  the  text 
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plus  a  sixth  bit  indicating 
the  case,  either  figures  or 

Before  any  key  closure  is 
sent,  it  must  be  determined 
whether  it  should  be  pre- 
ceded by  a  figures  or  let- 
ters code  A  fhp-flop  (see 
Fig.  2)  serves  as  a  one-bit 
memory  to  remember  if 
the  keyboard  is  sending 
figures  or  letters.  When- 
ever a  keyswitch  cfosure  is 


detected,  the  status  of  the 

case  bit.  the  sixth  bit,  is 
compared  to  the  content 
of  the  one-bit  memory.  If 
they  are  the  same,  the 
''agree"  line  is  high  and  the 
8-bit  shift  register  is  loaded 
with  a  start  bit,  the  5  data 
bits  contained  in  the  count- 
er,  and  two  stop  bits,  in 
that  order;  from  right  to 
left.  This  digital  word  is 
shifted  out  as  Baudot  code 


H  the  state  of  the  one-bit 
memory  and  the  case  bit 
disagree,  then  the  shift 
register  is  first  loaded  with 
00100  if  a  figures  character 
IS  to  be  sent,  or  00000  if  a 
letters  character  is  to  be 
sent.  After  the  figures  or 
letters  character  has  been 
sent,  the  shift  register  is 
loaded  with  the  data  from 
the  scan  counter  along 
with  the  necessary  start 
and  stop  bits  and  is  shifted 
out.  During  this  lime,  the 
keyboard  has  been  locked 
out  so  that  any  key  clo- 
sures will  not  disrupt  the 
sending  of  the  data  Also 
during  this  time,  the  state 
of  the  one-bit  memory  has 
been  reversed,  indicating 
that  the  keyboard  is  send- 
ing the  opposite  case. 

Fig.  3  is  the  actual 
schematic  of  the  CMOS 
Baudot  keyboard.  U9  and 
UIO  are  the  analog  multi- 
plexers driving  the  key- 
board matrix  from  the  six- 
bit  counter,  U11,  The  4024 
is  actually  a  seven-stage 
counter,  but  the  last  stage  is 
not  used-  The  scan  oscilla- 
tor is  U12C  and  U12D  The 


frequency  of  this  oscillator 
is  about  32  kHz,  allowing 
for  a  maximum  access  time 
for  the  keyboard  of  about  2 
milliseconds  The  lowest 
frequency  possible  for  the 
scan  oscillator  consistent 
with  a  good  keyboard  feel, 
is  desirable  in  order  to  keep 
the  higher  harmonics  out  of 
the  high-frequency  radio 
spectrum 

The  4035  parallel-in/se- 
rial'Out  shift  registers  have 
a  synchronous  toad  capa- 
bility. This  allows  the  reg- 
isters to  be  loaded  and 
shifted  with  the  same  clock, 
thus  producing  an  evenly 
spaced  serial  output  with  a 
minimum  of  external  cir- 
cuitry. An  eight-input 
NAND  gate,  U6,  determines 
the  state  of  the  shift  register 
and  provides  a  low  output 
when  the  shift  register  is 
empty  and  ready  for  a  new 
character. 

The  keyboard  requires  an 
accurate  frequency  source 
known  as  a  baud-rate  gen* 
erator.  The  baud  rate  of  any 
teleprinter  operation  is 
equal  to  1/t  where  t  is  the 
time  duration  of  the  data 
bits.  At  sixty  words  per 
minute,  the  data  bit  time  is 
22  milliseconds,  so  there- 
fore the  baud  rate  is 
l/.022  =  45.45  Hz.  Almost 
any  stable  oscillator 
capable  of  supplying  the 
baud  rate  at  better  than  one 
percent  is  acceptable.  Sev- 
eral single-chip  baud-rate 
generators  are  available 
that  supply  a  number  of 
common  baud  rates  from  a 
single  crystal.  Fig.  4  shows  a 
simple  baud-rate  generator 
that  supplies  45.5  and  74.2 
baud  for  operation  on  60 
wpm  and  TOO  wpm, 

The  electronics  for  the 
keyboard  was  assembled 
on  a  12*IC  universal  DIP 
board.  The  baud-rate  gen- 
erator was  constructed  on  a 
small  portion  of  another 
board.  The  parts  placement 
is  not  critical  for  either 
board.  The  cabinet  is  a  cut- 
down  IC  test  set.  Almost 
any  type  of  cabinet  will  do, 
but  it  is  desirable  to  tilt  the 
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keyboard  between  ten  and 
thirty  degrees  from  the 
horizontai.  A  fiat  chassis  or 
box  could  be  used  by  at- 
taching oversized  feet  to 
the  rear.  The  extra  roonn  in 
my  cabinet  is  used  to  house 
a  CW  ID  generator,  an 
audio  cassette  interface,  a 
signal  switcher,  and  a 
102 4- character  buffer 
memory.  The  power  supply 
was  made  oversized  and 
can  accommodate  about 
10  more  boards.  The  baud- 
rate  generator  is  shared 
among  all  of  the  systems. 

All  of  the  parts  required 
for  the  keyboard  are  avail- 
able by  mail  order  at  rea- 
sonable prices.  Almost  any 
type  of  keyboard  will  work 
since  the  scanned  keyboard 
circuit  is  very  tolerant  of  all 
types  of  keyswitch  ar- 
rangements. It  would  be 
best  to  obtain  a  keyboard 
with    separate    unencoded 


switches.  If  this  is  not 
available,  an  encoded 
keyboard  may  be  utilized 
by  removing  the  encoding 
electronics.  If  the  elec- 
tronics are  to  be  removed 
from  an  encoded  keyboard, 
be  sure  that  the  keyswitch- 
es  will  stand  alone,  that  is, 
that  the  printed  circuit 
board  is  not  required  for 
mechanical  support.  A  few 
very  cheap  keyboards  used 
this  type  of  construction 
and  are  worthless  for  the 
Baudot  keyboard  unless 
another  PC  board  is  con- 
structed. Also,  beware  of 
keyboard  switches  that  give 
only  momentary  closures. 
Although  these  switches 
will  work,  the  2-key  roll- 
over and  the  interlocking 
features  of  the  scanned 
keyboard  will  be  lost 

The  keyboard  is  a  worth- 
while addition  to  any  RTTY 
shack,  even  when  the  sta- 


Fig.  4, 


tion  may  be  already 
equipped  with  a  mechan- 
ical keyboard.  The  light  ac- 
tion and  the  automatic  up- 
shift/downshift are  such  a 
delight  to  use  that  the  old 
cement  mixer  probably 
will  be  relegated  to  print- 
ing only  or  replaced  with  a 
CRT  display,  ■ 
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Terry  E  Weatherky  C3WDi 
16,  Beverley  Court 
Carlton  CoiviUe 

Lawestoff,  Suffolk 
Great  Britain 


SWLing?  Try  This  Souped-Up 

SSR-1 

—  digital  readout  and  more  for 
Drake^s  fine  receiver 


MV  first  general-cover- 
age receiver  had  five 
bands,  valves  (tubes),  was 
notoriously  insensitive  on 
28  MHz  (or  28  Mcs  as  it  was 
then),  and  drifted  a  bit.  Still, 
Radio  Australia  was  re- 
ceived, as  were  some  of  the 
easier  Pacific  stations- 
Amateurs  were  received  on 
the  small  areas  so-marked 
as  was  that  funny  squawk 
that  needed  the  bfo  to  re- 
solve it  — SSB.  Next  came 
the  transceiver,  and  out 
went  the  general-coverage 
receiver  as  part  of  the  deal 
That  was  all  some  years 
ago,  but  recently  the  old 
hankering  for  the  rest  of 
the  shortwaves  was  felt 
and  the  search  was  on  for  a 


modestly*priced,  modern 
gen  era  1  -c o ve r a ge  rece i ver , 
At  about  this  time,  73  was 
reviewing  receivers,  and  1 
discovered  that  modern  re- 
ceivers had  "synthesized 
first-mixer  injection  and 
used  PLLs,"  and  as  for  the 
five  bands  of  distant 
memory,  there  were  now 
30,  each  1  MHz  wide,  with 
no  drop-off  in  sensitivity  at 
the  top  end, 

The  receiver  finally 
chosen  was  the  Drake  SSR- 
1^  This  was  my  first  piece 
of  Drake  gear;  and  1  was  not 
disappointed.  The  receiver 
did  all  that  the  specs  said  it 
should,  and  reacquaintance 
was  made  with  old  and  half- 
forgotten    friends   on    the 


broadcast  bands  and  with 
the  "woodpecker"  on  the 
amateur  bands.  In  all,  it  was 
a  joy. 

Why,  then,  "muck  it 
about/'  as  the  XYL  so 
delicately  put  it  when  1  had 
the  back  off  within  the  first 
week  and  appeared  to  be 
attacking  it  wildly  with  drill 
and  chassis  punch?  Why  in- 
deed? In  my  defense,  t 
muttered  something  about 
"extras"  and  pointed  out 
that  these  did  not  affect  the 
performance  of  the 
receiver.  Indeed,  these 
mods  are  offered  as  extras 
for  the  consideration  of 
those  who  like  cream  with 
their  peaches  (I  don't  know 
the    equivalent    in    Amer- 


icanese!)  and  to  those  who 
can't  resist  mucking  about! 

The  receiver  comes  com- 
plete with  two  antenna 
sockets  — neither  of  which 
fitted  the  terminations  on 
my  HF  antennas.  Inspection 
both  inside  and  out  re- 
vealed that  there  was  plen- 
ty of  room  to  fit  a  UHF-type 
socket,  and  this  was  done  as 
can  be  seen  in  Fig.  2.  1  de- 
cided that  I  did  not  require 
the  second  antenna  socket, 
two  terminal  plugs,  so  the 
feed  from  these  was  re- 
moved and  the  terminals 
wired  to  provide  a  12-volt 
supply  from  the  receiver's 
own, 

Further  inspection  of  the 


fig.  t. 


fig.  Z 
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Fig.  3. 


Fig.  4, 


back  panel  showed  that 
there  was  room  to  mount  a 
converter  for  432  MHz  for 
OSCAR  reception.  This, 
together  with  the  same 
manufacturer's  ten-meter 
preamp,  was  bolted  onto 
the  back  and  the  power 
supply  was  taken  from  the 
terminals  as  previously  ex* 
plained. 

Encouraged  by  this  in- 
stant success,  I  next  looked 
inside  to  see  how  much 
room  there  was  to  spare. 
Once  the  battery  compart- 
ment has  been  removed, 
there  is  quite  a  lot.  Towards 
the  rear  is  a  metal  shelf,  and 
the  circuit  boards  are 
covered  by  a  plastic  shield 
which  makes  an  excellent 
shelf.  See  Fig.  3. 

A  feature  of  all  modern 
rigs  seems  to  be  digital 
readout.  This  was  one  thing 


that  the  SSR-1  did  not  have. 
At  about  this  time,  73  car- 
ried an  article  about  digital 
readout,^  and  I  was  just 
about  to  order  the  TTLs  and 
have  a  go  when  an  ad  was 
discovered  in  the  British 
amateur  radio  press  (we  do 
have  some)  which  saved  me 
time  and  frustration,  if  not 
cash.  The  ad  offered  a 
CMOS  digital  readout 
board  designed  for  the 
SSR-1  and  giving  a  count  of 
0-999  on  each  of  the  1 -MHz 
bands.*  It  required  7-9  volts 
and  only  two  connections 
totheSSR-1. 

With  immodest  speed 
the  cheque  was  written,  and 
within  two  days  (Norwich  is 
only  25  miles  away)  the 
wired  and  tested  board  ar- 
rived. Fig.  4  shows  that  the 
unit  is  a  small  board  with 
three    7-segment    LEDs 


mounted  vertically  at  one 
end.  The  keen -eyed  will 
notice  that  it  contains  a 
12-bit  binary  counter,  3  pre- 
settable  up-down  counters, 
and  a  4511  display  chip.  (In- 
cidentally, the  board  is 
double-sided.)  One  coax 
lead  went  to  the  10-MHz 
signal  line  and  the  other  to 
the  front  gang  of  the  tuning 
capacitor. 

The  unit  also  required 
7-9  volts  dc.  It  was  decided 
to  build  a  small  power  sup- 
ply Inside  the  SSR-1  to 
power  this  unit.  A  small 
12-volt  transformer  was 
fixed  under  the  back  shelf 
(Fig,  5),  and  the  components 
for  the  smoothing  and  stabi- 
lization  were  mounted  on  a 
piece  of  matrix  board  and 
fixed  to  the  sheff.  The  cir- 
cuit is  conventional  and 
uses  a  7805  with  resistors  to 
raise  the  supply  to  8-9  volts 


(Fig.  7). 

The  paperwork  supplied 
with  the  unit  said  that  its 
operation  might  give  rise  to 
rf  noise,  so  a  small  alu- 
minum box  was  made  to 
house  the  unit.  This  box 
conveniently  sits  on  the 
plastic  cover  (Fig,  3). 

The  next  stage  was  to 
remove  the  front  panel. 
Quite  an  operation,  as  it 
was  soon  discovered  that 
some  of  the  fixing  screws 
are  underneath  the  foam 
lining  and  must  be  probed 
for.  (See  Fig.  5.)  A  hole  is 
then  cut  to  accommodate 
the  LED  display  in  the 
metalwork  above  the  loud- 
speaker cut-out  (see  Fig.  6). 
When  this  hole  has  been  cut 
(or,  in  my  case,  hacked),  the 
surrounding  area  is  painted 
with  matte  black  paint.  If  at 
this  point  the  front  panel  is 
replaced,  it  will  be  seen  that 


Fig.  5. 


Fig.  6. 
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Tools  and  Techniques  for  Electronics  (BK7348)  is  a 
comprehensive  guide  to  the  tools  and  construction  prac- 
tices used  by  today's  electronics  hobbyist.  This  new  73 
Magazine  publication  should  be  a  part  of  the  library  of 
anyone  who  has  ever  built  or  fixed  any  electronic  gear. 
The  text  and  numerous  pictures  and  illustrations  provide 
an  easy-tO'understand  description  of  the  safe  and  correct 
way  to  use  the  t>asic  and  specialized  tools  needed  for  elec- 
tronics work. 

The  first  part  of  Tools  and  Techniques  for  Electronics 
covers  the  basic  tools  that  wiil  assist  the  amateur  Novice, 
CB  operator,  or  beginning  computer  kit  builder.  It  is  also 
an  excellent  review  for  more  experienced  hobbyists.  The 
second  portion  of  the  text  will  be  of  interest  to  the  ad- 
vanced tool  user.  It  explains  specialized  metal  working 
tools  as  well  as  the  chemical  aids  that  are  used  in  repair 
shops.  The  final  chapters  of  Tools  and  Techniques  for 
E lee t r Q n i c s  discuss  the  construction  skills  that  result  in  a 
professionaMooking  project. 

Handy  reference  data  on  English/metric  conversions, 
machine  screw  data,  and  the  like  will  be  found  in  the  ap- 
pendices. The  contents  of  basic  and  advanced  tool  kits 
are  ootlmed,  and  the  book  includes  a  list  of  suppliers. 

Whether  you  are  interested  in  working  with  tubes  or  the 
latest  wire-wrap  techniques,  a  great  deal  of  pride  and 
satisfaction  can  be  gained  by  building  or  repairing  your 
own  equipment.  73*s  Tools  and  Techniques  for  Elec- 
tronics shows  you  the  way. 

Order  your  copy  today!  Only 
$4.95  from  the  Radio  Book- 
shop. Use  the  handy  order 
form  on  the  Reader  Service 
Card  at  the  back  of  the 
magazine  or  phone  toll  free 
1-800-258-5473. 


the  digital  display  is  now 
completely  covered  by  the 
plastic  strip  bearing  the  leg- 
end, ''SSR-1/'  Since  this  is 
obviousfy  a  handicap  to  ef- 
ficient  operation,  the  black 
paint  and  white  lettering 
should  be  removed,  using 
automobile  cleaner  to 
remove  the  paint  without 
scratching  the  plastic.  It  is 
then  a  simple  matter  to 
mask  the  strip  and  re-spray 
the  black,  leaving  an  area 
of  clear  plastic  in  front  of 
the  display  LEDs. 

The  finished  result  can 
be  seen  in  Fig.  1.  The  dis- 
play in  no  way  spoils  the 
appearance  of  the  front 
panel;  the  clean  lines  of  the 
original  are  still  there. 


Those,  to  date,  are  my 
mods  to  the  5SR-1 .  There  is 
room  inside  for  more.  Per- 
haps a  micro-controlled 
CW  decoder  with  VDU  out- 
put via  the  phone  socket. 
There  also  is  room  for  an 
audio  filter.  The  possibil- 
ities are  endless.  See  what 
you  can  do— and  I'd  be 
interested  to  hear  from 
you.l 

References 

1.  ^'Revtew  of  the  SSR-I,"  73, 
April,  1977, 

2.  "Build  Your  Own  Digital  Dial;' 
W100P,  73,  July,  1978. 

3.  Digital  display  from  B, 
Brookes  Electronics,  69  Leicest- 
er Street,  Norwich,  Noffolk, 
G.B.  Complete  unit,  but  kits  and 
boards  may  be  avaiiable. 
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COMPARE  THESE  FEATURES  WITH  ANY  UNIT  AT  ANY  PRICE 


FREQUENCY  PANGE:   Receive  and  transmit:  144.00  to  147,995  MHz, 

5Kh2  steps  +  MARS^CAP  and  MULTIPLE   OFFSET   8UILT   IN, 

ALL  SOLID  STATE-CMOS  PL  OIGITAL  SYNTHESIZED- 

S\ZBi   UNBELIEVABLE!  ONLY  8  3M"  x  2  3/8**  x  9  3/4".   COMPARE  I 

MICROCOMPUTER  CONTROLLED:  All  scanning  and  frequency-control 

functions  are  performed  by  microcomputer. 

DETACHABLE  HEAD:  The  control  head  may  be  separated  from  the  radio 

for  use  li^  Urn f ted  spaces  and  for  secunty  purposes. 

SIX-CHANNEL  MEMORY:  Each  memory  is  re-programmable.  IV?emory  is 

retained  even  wfien  the  unit  Is  turned  off. 

MEMORY  SCAN:  The  six  channels  may  be  scanned  In  either  the  ^  busy" 

or  "vacant''  modes  for  quick,  easy  focation  of  an  occupied  or  unoccupied 

frequency.  AUTO  RESUME.  COMPAREl 

FULL-BAND  SCAN:  All  channels  may  be  scanned  in  either  '*busy"  or 

"vacant"  mode.  This  \s  especfally  useful  for  locating  repeater  frequencies 

in  an  unfamiliar  area.  AUTO  RESUME,  COMPARE! 

INSTANT  MEMORY-1  RECALL:  By  press ihglT^ut ton  on  the  microphone 

or  front  panel,  memory  channel  1  may  be  recalled  for  immediate  use- 

MIC'CONTBOLLED  VOLUME  AND  SQUELCH:  Volume  and  squelch  can 

be  adjusted  from  the  microphone  for  convenience  in  mobile  operation. 

ACCESSORY  OFFSET:  Provides  three  additional  offset  values:    +0.4 

MHz,  +1  MHz  and  +1.6  MHz.  Other  offsets  may  a^so  be  obtained: 

25  WATTS  OUTPUT:  Also  5  watts  low  power  for  short-distance  commun- 


ication. 

DIGITAL  S/RF  METER :LEDS  Indicate  signal  strength  and  power  output. 

No  more  mechanical  meter  movements  to  fall  apart! 

LARGE     V^-INCH     LED     DISPLAY:     Easy-to-read     frequency    display 

minimizes  "eyes-off-the-road"  time. 

PUSHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT  PANEL: 

Any  frequency  may  be  selected  by  pressing  a  microphone  or  front-panel 

switch. 

SUPERfOR  RECEIVER  SENSITIVITY;   0.28  uV  for  20-dB  quieting.  The 

squelch  senallivity  is  superb  requiring  less  than  0.1    uV  to  open,  The 

receiver  radio  circuits  are  designed  and  built  to  exacting  specifications, 

resultinQ  in  unsurpassed  received-efgnai  inteJEEgibility. 

TRUE  FM,   NOT  PHASE  MODULATION:   Transmitted  audio  quality  is 

optimized  by  the  same  high  standard  of  design  and  construction  as  is 

found  fn  the  receiver.  The  microphone  ampEifier  and  compression  circuits 

offer  Intelligibliity  second  to  none. 

OTHER    FEATURES:    Dynamic    Microphone,    bulH  Jp  speaker,    mobile 

mounting  bracket ,  externai  remote  speaker  jack  (head  and  radro)  and 

much,  much  morei  Aif  eords,  plugs,   fuses,   microphone  hanger,  etc. 

inciuded.  Weight:  Bibs. 

ACCESSORIES;    15'  REMOTE  CABLE.. .,.$29.05.     CS™6R    A/C  POWER 

SUPPLY.,,,,$49.9B.  TOUCHTONE       MIC.       KIT $39,95. 

EXTERNAL  SPEAKER $10.00. 


AMATEUR-WHOLESALE  ELECTRONICS  ORDER  NOW  TOLL  FREE 


3817  S.W,  t29th  Terrace,  Miami,  Florida  33176 
relephohe  (305)  233-3631  •  Telex:  80  3356 
J,S,  DISTRIBUTOR 
DEALER  IIMQUIRIES  INVITED 


REDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  I^UMBER 


Dorsey  "Diz"  Price  K5EDS 
PSC  Box  1726 
George  AFB  CA  92392 


Off  to  MARS  with  the  S1 

mod  is  also  useful  for  oddball  repeater  splits 


The  Tempo  SI  repre- 
sents a  great  step  for 
portability  and  flexibilitv  in 
the  two-meter  band.  For  a 
traveler  or  someone  who 
lives  in  an  area  like  Los 
Angeles,  it  sure  beats  buy* 
ing  crystals. 

One  day,  while  playing 
with  a  Bird  Wattmeter,  I 
found  out  that  the  little  rig 
put  out  2.1  Watts  from 
140.00  to  149.99.  Being  ac- 
tive  in  Air  Force  MARS  and 
getting  tired  of  carrying  a 
CE  Portamobile  every- 
where, I  thought  about  us- 
ing the  51  on  MARS,  As  it 
sal,  1  could  use  it  simplex. 


but  I  also  wanted  to  use  the 
repeater  The  SI  is  fairly 
straightforward,  so  it  didn't 
look  too  difficult    The  rig 

has  ±600  kHz  already  built 
in  by  using  10.1  and  113 
MHz  crystals  to  provide 
offset,  I  called  Bonnie  at 
Cal  Crystal  Labs  [1142  N. 
Gilbert  St-,  Anaheim  CA 
92801,  (714]h991-1580)  and 
ordered  a  crystal  for  the 
MARS  split.  She  didn't 
know  the  formula,  but  said 
she  would  do  her  best  to  get 
it.  Three  weeks  later,  my 
crystal  arrived  and  I  was 
ready  to  dig  into  my  SI.  If 
you  could  live  without  your 


-^600  kHz  split,  it  would  be 
a  simple  matter  of  putting 
the  crystal  in  the  place  of 
the  10,1  MHz  rock.  Not 
wanting  to  do  that,  I  started 
looking  for  ways  to  have 
this  extra  split  without  los- 
ing  any  of  the  standard  fea- 
tures. 

Taking  the  51  apart  is  a 
simple  matter  of  taking  off 
four  screws  and  pulling  the 
battery  plug  and  board-in- 
terconnection plug.  Once 
inside,  I  saw  that  Tempo 
had  thoughtfully  left  plenty 
of  room  for  their  optional 
PL  mods,  !  also  decided 
that  my  extra  offset  switch 


would  fit  nicely  where  the 
seldom  [if  ever)  used  ear* 
phone  jack  is  located. 

I  desoldered  the  ear- 
phone jack  and  bridged  the 
normally-closed  portion  of 
the  circuit  to  keep  the 
speaker  operating.  I  then 
placed  a  subminiature  on- 
on  switch  in  the  hole  left  by 
the  ear  jack. 

Next,  I  removed  the  wire 
going  from  the  offset  switch 
to  crystal  E  on  the  transmit- 
ter board,  I  ran  a  wire  from 
the  offset  switch  to  the 
center  pole  on  my  new  sub- 
miniature    switch.    I    ran 


Wire  from  offset  switch. 


Wire  from  crystal  £, 


96     73  Magazme  •  April,  1980 


New  crystal 


Completed  product  showing  new  switch. 


another  wire  from  the  now 
vacant  hole  at  crystal  E  to 
one  pole  on  the  new  switch. 
The  final  steps  depend 
on  how  fancy  you  want  to 
get.  I  simpfy  ran  my  third 
wire  from  the  switch  to  one 
side  of  the  new  crystal.  I 
then  tacked  the  other  crys- 
tal lead  to  ground  with 
solder  to  give  it  the  prover- 


bial "smoke  test/'  It 
worked!  My  frequency 
counter  lit  up  at  142.152, 
which  was  only  3  kHz  from 
the  desired  142.155.  From 
that  point,  I  simply  started 
putting  capacitors  in  series 
to  ground  with  the  crystal 
until  the  counter  read  the 
desired  frequency.  The  first 
on-t he-air    test    gave    full- 


quieting  results  with  good 
audio.  Good-bye,  Porta- 
mobile! 

This  mod  would  work 
well  with  oddball  split  re- 
peaters so  that  you  can 
have  it  alL  There  is  actually 
enough  room  to  put  quite  a 
few  crystals  inside  the  SI  if 
you  so  desire.  I  also  tried 
the  first  change  with  shield- 


ed wires,  but  found  them 
unnecessary.  When  dialing 
out  of  the  amateur  band, 
always  go  out  on  the  high 
side  and  come  back  in  on 
the  low  side.  You  will  find 
little  resistance  and  the 
wear  on  the  BCD  switch  is 
minimal.  I  know  that  1  enjoy 
my  SI  more  now  that  it's 
"gone  to  MARS."  ■ 
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Uoyd  M ,  Jones  W6DOB 
17119  Vierra  Canyon 
Salinas  CA  93907 


Field-Strength  Fever 

this  simple  meter  eases  antenna  tuning 


For  manv  v^ars  1  have 
used  two  field-strength 
meters,  and  they  are  stilt  In 
use.  I  shall  give  credit  to  Jo 
Jennings  W6EI  [deceased), 
for  he  is  the  person  who 
showed  me  the  sinnple  cir- 
cuit. This  little  gadget  is 
non-frequency  selective.  I 
have  used  it  from  2  meters 
through   160   meters.   The 


telescoping  antenna  may 
be  adjusted  to  its  shortest 
length  when  working  with  2 
meters  to  keep  the  needle 
on  scale.  !  use  this  field- 
strength  meter  to  adjust  all 
my  2  meter  )s,  base-loaded 
5/8  wavelengths,  beams, 
etc. 

The  meter  used  should 
be  a  TOO  microamp  up  to  a 


500  microamp  movement. 
The  diodes  may  be  any  ger- 
manium type,  such  as 
1N34,  etc.  Silicon  diodes 
will  also  work,  but  are  a  bit 
less  sensitive.  The  diode 
leads  may  be  left  their  nor- 
mal length.  The  sloped 
meter  box  is  ideal.  The  box 
does  NOT  have  to  be 
metal,  ■ 


IQ-  iO  in. 


^2M 


Fig.  1. 
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For  over  18  years,  73  Magazine  has  been  the  innovator  in  amateur  radio.  73  led  the  way  to  develop- 
ing the  use  of  solid-state  circuitry,  and  was  the  first  to  promote  such  things  as  SSTV,  radioteletype, 
computer  applications  for  radio  communicationSj  and  single  sideband. 

Radio  electronics  has  changed  as  73  has  changed.  Ever  notice  how  other  magazines  published  in 
the  field  of  radio  electronics  are  just  like  the  ones  before  them?  Same  old  subjects  in  every  issue, 
same  predictable  views,  same  old  editorials  , , ,  try  to  find  it  in  73 ,  • ,  you  won't.  In  one  issue  you 
might  find  building  projects  and  information  on  antennas,  moonbouncing  and  mountaintopping;  in 
the  next  issue  you  might  read  about  computers,  radioteletype,  or  traffic  handling. 
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Charles  W.  Hoppesch  WA4UUV 
270  Surf  spray  Drive 
Merritt  Island  FL  32952 


CB  to  10 

part  XXIV:  Penney's  SSB  rig 


Want  a  10-meter  rig 
that  is  cheap,  easy 
to  use,  and  provides  up  to 
U-MHz  coverage?  If  so, 
read  on  and  see  how  you 
can  change  a  40-channel 
SSB  CB  into  a  convenient 
mobile  package  for  just  a 
few  bucks  and  an  hour's 
tinne. 

The   J.C.    Penney   Model 
no.  6246  (catalog  #981-8378) 


and  the  Sears  Road  talker  40 
(934J8260700]  are  40-chan- 
nel  AM/SSB  transceivers  us- 
ing the  same  phase  locked 
loop  (PLL)  circuitry.  The  |.C, 
Penney  model  has  an  excel- 
lent instruction  manual 
which  contains  a  good  ex- 
planation of  how  PLL  cir- 
cuits work,  as  well  as  align- 
ment instructions.  By  all 
means,   try  to   obtain   this 
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Fig,  7.  Component  location  diagram. 


manual  if  you  don't  already 
have  it.  The  methods  de- 
scribed for  these  sets  can  be 
applied  to  other  Sears  and 
J.C,  Pen ney  sets  w  i  th  s i  m  i  I  a  r 
circuits,  You'll  have  to  do 
some  figuring,  though, 
because  of  some  circuit 
changes  and  a  different 
schematic  numbering  sys- 
tem, The  following  conver- 
sion instructions  include 
how  to  change  the  40 
AM/LJSB  channels  to  ten 
meters,  three  ways  to  dou- 
ble the  number  of  channels 
available,  and  two  ways  to 
change  the  fine-tuning  con- 
trol to  swing  the  transmit 
frequency  as  well  as  the 
receive  frequency. 

How  To  Start  the 
Conversion 

Frequency  Seiection 

1.  Select  the  starting  fre- 
quency for  the  portion  of 
the  band  you  wish  to  use, 
My  selection  was  28.510 
MHz  because  I  intended  to 
work  sideband  and  as 
much  DX  as  possible. 

2.  Derive  the  new  AM/ 
USB  local-oscillator  crystal 
(X701)  frequency.  To  the 
frequency  you  have  cho- 
sen, add  11,275,  subtract 
1.28,  and  divide  by  3.  Ex- 
ample: (28.510  +  11.275- 
1.28)/3  =  12.835  MHz, 

3.  Replace  X701.  This 
crystal  is  located  in  a  metal 


box  behind  the  channel 
switch  (see  Fig.  1).  It  will  be 
necessary  to  remove  the 
three  screws  securing  it  to 
the  main  PCB  and  then  to 
unsolder  the  sides  of  the 
box  from  the  bottom  of  the 
box.  This  is  no  problem 
with  the  aid  of  a  solder 
wick.  Remove  the  local 
oscillator  board  from  the 
can  and  replace  X701  with 
the  new  crystal. 
PLL  Adjustments 

1 .  Refer  to  Fig.  1  for  com- 
ponent locations,  A  fre- 
quency counter  and  oscil- 
loscope will  make  the  job 
easier  if  problems  develop, 
but  if  you  don't  have  these 
instruments,  don't  worry, 
With  the  set  tuned  to  chan- 
nel 18,  adjust  T702  to  ob- 
tain  a  dc  voltage  across 
TP5  and  TP6  (ground)  of  3.0 
±0.1  V  and  proceed  to 
Transmitter  Alignment  in- 
structions, below. 

2.  If  you  want  to  be  more 
scientific  and  check  things 
as  you  go  along,  or  if  step 
one  didn't  work,  get  out 
your  frequency  counter 
and  proceed  with  step 
three. 

3.  Check  the  frequency 
of  the  new  crystal  by 
measuring  it  between  the 
top  of  trimmer  CT702  and 
the  crystal  box.  It  should 
be  about  12.835  MHz, 

4.  Check   the   frequency 
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from  the  output  of  the 
local-oscillator  circuitry  by 
unplugging  from  the  board 
the  white  wire  leading  to 
the  main  printed  circuit 
board.  This  is  one  of  a  parr, 
the  other  one  being  while 
with  a  stripe  This  is  the 
output  from  the  tripler, 
and  the  frequency  output 
at  this  point  should  be 
about  38.505  MHz.  Plug 
the  white  wire  back  on  the 
board  terminal 


5.  Connect  an  oscnio- 
scope  to  TP3  and  TP4 
(ground)  and  adjust  T701 
for  maximum  amplitude. 

6.  Now,  with  the  set 
tuned  to  channel  18,  adjust 
T702  for  a  dc  output  of  3.0 
±0.1  V  across  TP5  and  TP6 
(ground). 

7.  Measure  the  frequen- 
cy across  the  collector  of 
Q708  and  any  of  the  metal 
shields  on  the  foil  side  of 
the  board.  The  frequency 
should  be  about  39.995 
MHz  for  channel  18  if  you 
used  an  X701  frequency  of 
12,835  MHz  (X701  X3  + 
1.49}.  This  completes  PLL 
adjustments  and  checks. 

Transmitter  Atignment 

1  .  Alignment  of  the 
transmitter  section  is  ac- 
complished by  attaching 
an  antenna  to  the  rig  (a 
104"  piece  of  wire),  and, 
with  the  help  of  your  HF 
SSB  receiver  tuned  for 
about  28720  MHz,  keying 
the  rig  (AM,  channel  1 8)  and 
listening  for  a  weak  heter- 
odyne whistle.  AdjustT703 
and  T704  for  maximum 
deflection  of  your  HF 
receiver's  S-meter.  After 
this  step,  place  a  watt- 
meter and  dummy  load  on 
the  rig  and  key  the  set 
again.  If  no  output  is  seen, 
go  back  to  the  wire  anten- 
na and  adjust  T401  and 
T402  for  maximum  S-meter 
reading,  again  using  your 
HF  SSB  receiver  to  detect 
the  peak  output  position. 
Once  an  output  is  seen  on 
the  wattmeter,  final  adjust- 
ment of  T401-T40e  can  be 
made, 

2.  Turn  RT402  fully 
counterclockwise.   With 
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Fig.  2.  Mod  A  —  varactor  circuit  modification:  (a)  before 
modification;  (b)  after  modification. 


Fig.  3.  Mod  B  —  How  to  ob- 
tain a  ±5-to-15-kf-tz  swing: 
[a]  before  modification;  (b) 
after  modification. 


the  function  switch  in  SSB- 
USB,  hold  your  mike  next 
to  the  sidetone  of  your 
keyer,  use  the  marker  tone 
from  you  HF  receiver,  or, 
if  you're  really  well 
equrpped,  use  an  audio  fre- 
quency generator  and  key 
the  rig.  Readjust  T703, 
T704,  and  T401-T408  for 
maximum  power  output. 

3,  Check  the  set's  output 
on  each  channel.  On  side- 
band, mine  was  about  7 
Watts.  If  the  output  falls 
off  to  0  Watts  at  either  end, 
readjust  T702  very  slightly 
to  lock  the  PLL, 

Modifications  to  the 
Fine-Tuning  Control 

This  rig  has  an  RIT  but  is 
fixed  on  transmit.  The  RIT 
has  a  range  of  ±  2  kHz.  The 
Mod  A  changes,  below,  will 
enable  the  transmit  fre- 
quency to  also  be  shifted 
±2  kHz.  Mod  B  will  give  a 
swing  of  ±5  kHz  to  ±15 
kHz. 

Mod   A  —  Varactor    Circuit 

Refer  to  Fig.  2  This  CB  rig 

is    designed    to    provide    a 

±2-kHz   swing  on   receive 
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Fig.  4.  Modifications  to  IC701  to  obtain  20-kHz  channei 
spacing. 


by  varying  the  voltage 
across  varactor  D702  by 
means  of  potentiometer 
RV701.  A  +8-V  dc  poten- 
tial is  applied  to  RV701 
(fine-tuning  control)  only 
during  receive.  During 
transmit,  +8  V  dc  is  ap- 
plied to  the  varactor 
through  a  fixed  resistance, 
R702.  This  modification 
simply  supplies  +8  V  dc 
continuously  to  RV701,  thus 
enabling  it  to  function  on 
transmit  as  well  as  receive. 

LClip  the  wire  originat- 
ing from  the  local  oscillator 
board  which  terminates  at 
G752  and  R702.  Tape  both 
ends. 

2.  Clip  the  wire  from  ter- 
minal 1   of  the  fine-tuning 


control  near  the  socket 
which  plugs  into  the  main 
PCB.  Tape  the  end  going  to 
the  socket.  Solder  the  other 
end  to  the  foil  side  of  the 
PCB  to  the  R237  termination 
nearest  the  edge  of  the  PCB. 
This  is  a  +8-V  dc  source 
which  is  on  during  both 
transmit  and  receive. 

Mod  B  —  How  to  Obtain  a 
±5'to-15-l<Hz  Swing 
•     Refer  to  Fig.  3, 

1 .  Remove  C741 ,  the 
22-pF  capacitor  in  parallel 
with  CT701- 

2.  Run  a  4"  length  of 
coax  [RC-174/A)  from 
where  C741  was  connected 
[center  lead  to  hole  nearest 
crystal)  through  a  hole  in 
the  side  of  the  oscillator 
can.   Solder  the  shield   to 
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the  inside  of  the  can. 

3.  Clip  the  wire  de- 
scribed in  Mod  A,  step  1, 
and  tape  both  ends. 

4.  Clip    the    wire    as    in 


IC70I 

If 

•    f     f     1 

P      •      *      t      •    I 



i 

r--- 

*         ! 

1 

1 

*     1 

* 


//////: 


f<t} 


iCfOI 


f     T     f      f     f     f 


•        I    i    iL    I    1    o 


L- 


(  4  4  4  4\  /-*°° 


4    ^    i 


SWITCH 


r^^* 


f\g.  5.  640-kHz  jump  modh 
fication:  (a)  bef  ore;  (b)  after 


UM 


Mod  A,  step  2,  except  tape 
both  ends. 

5.  Remove  the  fine-tun- 
ing pot  from  the  front 
panel.  Be  careful  — the 
channel  indicator  dial  is  at- 
tached to  the  shaft  with  a 
screw.  Place  tape  over  the 
contacts  and  stick  it  out  of 
the  way  inside  the  set,  or 
clip  all  wires  and  use  the 
potentiometer  for  another 
project. 

6.  Install  a  5-50-pF  (nomi- 
nal) variable  capacitor 
where  the  RV701  control 
was  located.  Connect  the 
inner  coax  lead  to  the  in- 
sulated section  of  the 
capacitor.  The  shield  is  not 
connected  to  the  capac- 
itor. 

7.  Adjust  CT701  so  that 
the  swing  obtained  with 
the  panel-mounted  capac- 
itor is  about  ±5  kHz.  To 
obtain  a  greater  degree  of 
swing,  remove  CT701  from 
the  board.  This  will  vi^ld  a 


XTOH 


CT4I 


CTTOI 


(a  I 


1 


itTOf 


1 
J 


X702 


^ 


RGST4A 


;^N 


EW  5-sapF 


J/ 

3['d705 


/f? 


rt} 


Fig.  6.  LSB  oscillator  crystal  modification  for  40  more:  (a) 
before;  (b)  after, 
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swing  of  about  ±8  kHz. 
The  amount  of  swing  ob- 
tainable is  now  controlled 
bv  the  capacitance  of  the 
RG-174/A  cable.  Removing 
the  shield  from  the  cable 
from  the  end  nearest  the 
variable  capacitor  will  in- 
crease the  swing  up  to  a 
maximum  of  ±15  kHz. 

How  To  Increase  the 
Number  of  Channels/Band- 
width 

Below  are  three  ways  to 
increase  the  bandwidth  of 
your  transceiver.  One  in- 
volves using  the  LSB  sec- 
tion and  the  other  two 
make  use  of  unused  pin  9 
of  IC701.  (Be  careful,  that's 
a  S40X)0  chipj 

Method  A 

This  modification  chang- 
es the  channel  spacing 
from  10  kHz  to  20  kHz, 
thus  almost  doubling  the 
bandwidth  available.  My 
rig  covers  28  500  to  29  400 
MHz. 

I.Cut  foil  as  shown  in 
Fig.  4Ca)  and  {b).  This  is 
done  easily  with  a  Dremel 
tool.  Sand  the  varnish  from 
the  foil  and  solder  wire 
bridges,  as  shown  in  Fig. 
4(c), 

2.  Perform  the  Mod  B 
swing,  using  the  instruc- 
tions to  obtain  a  swing  of 
±12  kHz.  This  will  provide 
enough  swing  to  cover  the 
gaps  between  most  of  the 
channels. 

Metf}od  B 

Pin  9  of  IC701  can  also 
be  used  to  jump  each  chan- 
nel 0,640  MHz  up  from  its 
original  frequency,  so  that 
28  510  MHz  becomes  29 1 50 
MHz  when  this  pin  is  ac- 
tivated. If  the  rig  will  tune 
28.510-28.950  with  pin  9 
switched  off,  it  will  tune 
29.150^29.550  MHz  with  the 
pin  switched  on. 

Refer  to  Fig.  5. 

l.Run  a  wire  from  un- 
used pin  9  of  the  program- 
mable divider  to  a  front* 
panel-mounted  switch. 
[Suggestion:  Remove  wires 
from  the  ANL  switch, 
solder  them  together,  and 
use  the  ANL  switch.) 


2,  Run  another  wire  from 
the  switch  to  the  common 
leg  of  the  channel  selector 
switch.  Try  the  foil  side  of 
the  board  where  R722  is  at- 
tached nearest  to  the  chan- 
nel switch.  With  this  switch 
tn  the  on  position,  each 
channel  will  be  &40  kHz 
higher  in  frequency  than  it 
was  originally. 

Note  on  the  Program- 
mable Frequency  Divider: 
Pins  9-15  on  1C701  are  the 
inputs  to  this  device. 
Energizing  pin  15  adds  10 
kHz  to  the  base  frequency. 
Pin  14  adds  20  kHz,  pin 
13-40  kHz,  pin  12-80 
kHz,  pin  11—160  kHz,  pin 
10-320  kHz,  and  pin  9- 
640  kHz.  Thus,  if  channel  1 
is  28  505  MHz,  energizing 
pins  15  and  11  will  yield  a 
frequency  of  28,505+010 
-F, 160  =  28  675  MHz. 
Some  hams  have  replaced 
the  channel  switch  with 
seven  smalt  switches  and 
"program  in"  the  desired 
frequency.  This  IC701  chip 
is  available  from  New- 
Tone  Electronics  Interna- 
tionaf.  PO  Box  1738, 
Bloomfield  N]  07003,  for 
under  $10,  Sytvania's  ECC 
1255  does  not  work,  and 
the  IC  from  Sears  of  J.C, 
Penney  listed  for  around 
$40  when  I  checked. 

Method  C 

Change  the  LSB  local-os- 
cillator crystal  for  40  more. 
Refer  to  Fig.  6. 

1.  Select  the  portion  of 
the  band  you  wish  to  cover. 
Using  the  lowest  frequen- 
cy, calculate  the  LSB 
crystal  frequency  by  using 
the  formula  in  step  2  of  the 
conversion  instructions. 
Example:  Additional  band- 
width desired,  28.960-29  400 
MHz  (28.960  +  11.275-. 
1.281/3  ^12.985  MHz. 

2.  Install  the  new  crystal 
in  place  of  X702. 

3.  Cut  the  red/black  wire 
attached  to  P2  near  the 
plug  end. 

4.  Cut  the  wire  to  PI 
about  %''  from  the  plug. 

5.  Remove  C742  and 
CT702,  and  tie  both  crys- 
tab    into   the    fine-tuning 
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Fig.  7.  Adding  diodes  for 
conversion  of  LSB  to  USB. 

capacitor  with  a  short 
jumper  from  the  crystal 
side  of  where  CT702  was 
to  the  coax  going  to  the  air- 
variable  capacitor. 

6.  Place  diodes  in  series 
with  the  wires  and  recon- 
nect both  diodes  as  shown 
in  Fig.  7, 

This  modification  should 
give  you  17  MHz  coverage 
of  the  band,  assuming  all 
the  stages  are  broad 
enough. 

Receiver  Alignment 

1.  Adjust    T705,    T1Q1, 


T201,  and  T102-T106  so 
that  the  output  is  max- 
imum on  channel  20  with 
the  set  on  a  convenient  AM 
signal. 

2.  With  the  set  on  chan- 
nel 20  and  a  convenient 
SSB  station  or  signal,  ad- 
just T201,  T202,  and  T203 
for  maximum  output. 

Conclusion 

On-the-air  tests  from  the 
car  have  been  great.  Al- 
most any  station  heard  can 
be  worked  if  the  "biggies'' 
don't  pile  on.  Mobile  con- 
tacts into  Europe  are 
routine  from  this  QTH,  and 
with  the  rig  hooked  to  the 
tribander  at  the  house,  Asia 
and  Australia  are  no  prob- 
lem. Signal  reports  general- 
ly  run  5  by  5  to  5  by  8,  which 
is  solid  copy  on  10  meters. 
The  receiver  is  decent  and 
is  well  balanced  with  the 
transmitter's  abilities.  All 
in  all,  the  rig  is  easy  to  con- 
vert and  performs  very 
welM 


Order  Your  Collins  KWM.380 

NOW! 
and  receive  FREE 

ONE  of  the  following 

(+  old  pricing,  deposit  only  required) 

1)  Noise  Blanker  —  $195.00 

2)  2  Filters,  your  choice  —  $96.00  ea, 

3)  Blower  Kit  —  $195.00 


Get  on  with  the  Best! 
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SEE  YOU  IN  DAYTON 


Redesigned  and  new  cabinetry.  Watch 
for  new  showing  in  this  space. 


COJUriETE  JCITSt  COKSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE.  HAL  600A  7-DlGlT  COUNTER  WITH  FRE^ 
QUENCY  RANGE  OF  ZERO  TO  600  MH^.  FEATURES  TWO  INPUTS:  ONE  FOP 
LOW  Ff^EQUENCY  AND  ONE  FOR  HIGH  FREQUENCY;  AUTOMATIC  ^ERO 
SUPPRESSION,  TIME  BASE  IS  10  SEC  OR  1  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE.  ACCURACY  ±.001%,  UTILIZES  10MHz  CRYSTAL  5 
PPM. 
COMPLETE    KIT S129 

HAL'SOOA  7.DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  300 
MHz,  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREOueNCV  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION.  TIME  BASE  IS  1 .0  SEC 
OR  ,1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAiLABLL  ACCURACY 
±,001%^  UTILIZES  10-MHz  CRYSTALS  PPM 
COMPLETE    KiT „ . .  „ S109 

HAl'SOA  8  DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  50 

MHi  OR  BETTER.  AUTOMATIC  DECIMAL  POINT,  Z£flO  SUPPRESSION  UPON 
DEMAND  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  INPUT,  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONIX 
PRE  SCALER  FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN  MADE.  1.0 
SEC  AND  1  SEC  TIME  GATES  ACCURACY  ±001%.  UTILIZES  10MH^ 
CRYSTAL  5  PPM 
COM PLETE    KIT $109 

ritE-SCAL£R  KIIS 

HAL  laO  PRE ,  * , , , . .  $  1 9*9S 

(Pre  drilled  GlO  board  and  all  components) 

HAL  300  A/PRE , ,  _  $24*95 

(Same  as  above  wilh  preamp) 

HAL  600  PRt , . . .  $34,95 

(Pre-drllled  GlO  board  and  all  componerit&j 

HAL  600  A/PRE t  *»*.***,. . $39.95 

(Same  as  above  bul  with  preamp] 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT.  COMES  WITH  2  SIDED,  PLATED  THRU  AND 
SOLDER  FLOWED  G  10  PC  BOARD,  7  567's,  2-7402,  AND  ALL  ELECTRONIC 
COMPONENTS.  BOARD  MEASURES  3Va  it  SVi  INCHES.  HAS  12  LINES  OUT. 
ONLYtJ9,«5 

DELUXE  12BUTT0N  TOUCHTONE  ENCODER  KIT  uttlriing  the  new  ICM  7206 
chip,  Provides  boxb  VISUAL  AND  AUDIO  indicatjons!  Comes  with  its  own  two- 
tone  anodized  aluminum  cabinet.  Measures  only  2  3/4  X  3  3^/4".  Compleie  with 
Touch-Tone  pad,  board,  crystal,  chip  and  all  necessary  componer^ts  to  linisti 
the  kit. 
PflJCED  AT , S29 J5 

For  those  who  wish  to  mouni  ihe  encoder  in  a  hand-held  unit,  the  PC  board 
measiifea  only  3/16"  x  1  3/4'V  This  partial  kit  with  PC  board.  crystaJ,  chip  and 

components. 


ACCUKIYEl^MEMORY  OPTION  KIT  THIS  ACCUKEYEP  MEMOPY  KtT  PRO- 
VIDES A  SIMPLE,  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4VVF  ACCUKEYER  WHJLE  DESIGNED  FOR  DIRECT  ATTACH- 
MENT TO  THE  ABOVE  ACCUKEYER,  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY.  %t6.9% 

ACCUKEYiR  (KITJ  THtS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY 
POPULAR  WB4VVF  ACCUKEYEFl  ORIGINALLY  DESCRIBED  BY  JAMES  GAR- 
RETT, IN  QST  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK. 
SI  6.95 

ACCUKEYER— MEMORY  OPTION  KIT— TOGETHER  ONLY  %31.00 

6-DIGIT  CLOCK  •   1 2/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  GlO  PREPRILLED  PC  BOARDS    1 

CLOCK   CHIP,   6    END   359   READOUTS,    13   TRANSISTORS,   3  CAPS,   9 

RESISTORS.    5    DfODES,    3    PUSHBUTTON    SWITCHES,    POWER 

TRANSFORMER  AND  INSTRUCTIONS. 

DON'T    8E    FOOLED    BY    PARTIAL    KITS   WHERE    VOU    HAVE    TO    BUY 

EVERYTHING  EXTRA. 

PttK£DAT .ftl.9S 

CLOCK  CASt  Avaifatile  and  will  tit  any  one  of  the  above  clocks.  Regular 
Price  .  .  .  16.^  ftut  Only  (4.50  wfkcn  bought  with  tli>ck 

SIX-DICIT  ALARM  CLOCK  KfT  for  home.  Camper,  RV,  or  f ietd  day  use.  Operates 
on  12'V0lt  AC  or  DC,  aod  has  its  own  SOHz  lime  base  on  the  board.  Complete 
with  all  elect ronic  components  and  two-piece,  pred rilled  PC  boards.  Board 
sbe  4"  )t  y\  Complete  with  speaker  and  switches.  If  operated  on  DC,  thefe  is 
nothing  more  to  bu/.* 

Twelve-volt  AC  line  cord  for  those  who  wish  to  operate  the  clock  from  1  lOvolt 
AC.  $2,95 

SHIPPING  INFOftMATIOH 

ORDERS  OVER  $15.00  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED.  ON  ORDERS  LESS  THAN 
$15.00  PLEASE  INCLUDE  ADDITIONAL  Si  00  FOR  HANDLING  AND  MAILING 
CHARGES.  SEND  SASE  FOR  FREE  FLYER. 


AHdMl     hriiljr 


\     "H*L' 


HAIKXD  C    NOWLAND 
VV8ZXH 


Hal-Tronix  -31 

P,  O,  BOX  1101 

SOUTHGATE.  MICH.  48195 

PHONE  (313)  285-1782 


^  Pleader  Servtce—see  page  t95 
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Mike  Maioney  AC5P 

Box  33 

Bart lesvi fie  OK  74003 


Build  an  Audio  VOM 

and  keep  your  eyes  where  they  belong 


There  are  many  cases 
where  one  desires 
simply  to  check  a  circuit  or 
device  for  continuity,  con- 
tact, or  the  presence  of 
voltage,  without  needing 
any  quantitative  measure- 
ments. Also,  there  are 
times  when  it  is  not  easy  to 
eyeball  a  meter  while  mak- 
ing these  checks.  If  you 
have  ever  tried  tracing 
down  a  wire  or  checking 
out  a  switch  in  your 
automobile  electrical  sys- 
tem, you  know  what  I 
mean. 

The  simple  circu  it 
described  here  will  pro- 
duce an  audio  output  in 
proportton  to  the  level  of 
voltage  (ac  or  dc)  and  will 
check  continuity. 

This  unit  will  detect  ac 
or  dc  voltage  to  at  least 
300  volts  and  down  to  as 
low  as  approximately  6 
volts.  It  will  distinguish  be- 


tween ac  and  dc,  with  the 
audio  from  ac  sounding  a 
bit  raspy  and  the  dc  pro- 
ducing a  more  pure  note. 
Checking  for  dc  voltage  is 
further  simplified  by  not 
having  to  worry  about  the 
polarity  of  the  test  leads. 
The  sound  intensity  is  pro- 
portional to  the  level  of 
voltage  applied. 

The  lower  limit  of 
voltage  detection  depends 
on  the  value  of  R1,the  sen- 
sitivity of  the  device,  and 
your  ears.  With  the  circuit 
shown,  I  have  no  problem 
''hearing"  as  little  as  six 
volts.  In  the  Ohms  posi- 
tion, the  circuit  will  detect 
resistance  from  a  short  up 
to  approximately  40k 
Ohms  or  more,  with  a  fresh 
9-V  transistor  radio  bat- 
tery.Shorting  the  test  leads 
together  produces  the 
loudest  signal  in  the  Ohms 
mode. 


T^ST  LEADS  TO 
ALtlOATlOR  CUP 
0«    PRC&ES 


SPOT 
tOSSLE 


22ii/2;'* 


fig.  7.  Simple  audio  volt-Ohm  defector  Sfsm  —  Mallory 
SC628  Sonalert®  D/  through  D4^1N5061  or  equivalent 
I  Any  general-purpose  diode  or  package  bridge  rectifier 
with  a  piv  rating  of  500  V  or  more  should  work,) 


The  circuit  is  quite  basic, 
consisting  of  a  full-wave 
bridge  rectifier  with  a 
Mallory  Sonalert®  trans- 
ducer connected  to  the  dc 
terminals,  observing  polari- 
ty, of  course.  The  model 
SC628  Sonalert  has  a  range 
of  6-28  V  dc  using  only  3  to 
14  mA  of  current,  so  the 
device  is  fairly  sensitive. 
With  the  series  resistor,  R1 , 
or  the  battery  as  shown  in 
the  circuit,  the  range  of  in- 
put voltage,  or  resistance 
that  produces  a  sound  out- 
put, wilt  surprise  you. 
Switch  SI  selects  either  an 
internal  9-V  battery  for 
Ohms  or  series  resistor  R1 
for  voltage. 

The  value  of  the  resistor 
was  determined  experi- 
mentally to  permit  a 
range  of  voltage  to  be 
checked  that  would  most 
likely  be  encountered  by 
the  average  person,  and 
limit  the  voltage  drop 
across  the  device  to  a  safe 
level.  At  300  volts,  the 
Sonalert  has  about  20  volts 
across  it  which  is  still 
within  its  range.  Finally,  a 
1/a-Amp  fuse  is  included  in 
series  with  one  of  the 
leads,  in  case  someone 
goofs  and  tries  to  hear 
voltage  with  the  switch  in 
the  Ohms  position. 

The  unit  was  built  to  fit 
into  a  small  plastic  instru- 


ment case,  with  the  test 
leads  brought  out  directly 
to  alligator  clips  for  max- 
imum convenience  and 
economy.  Just  about  any 
small  box  or  enclosure  that 
will  hold  the  parts  should 
work  nicely,  however. 

One  word  of  caution 
when  using  this  tester 
—  which  holds  true  for  any 
VOM.  Always  make  sure 
the  circuit  is  de-energized 
before  checking  resistance 
or  continuity  either  by 
disconnecting  all  sources 
of  voltage  and/or  checking 
for  no  voltage  first.  Always 
return  the  instrument  to 
the  voltage  position  after 
using  the  Ohms  position, 
and  you  should  never  have 
to  replace  the  fuse  inside. 
Also,  it  is  not  recommend- 
ed for  voltages  in  excess  of 
300. 

You  will  find  this  little 
unit  as  handy  as  a  button 
on  a  shirt,  for  checking  for 
blown  fuses,  panel  lamps, 
tracing  wires,  connections, 
relay  coils  and  contacts, 
switches  and  so  on.  It  will 
check  diodes  for  short  or 
open  condition  and  trans- 
formers and  coils  for  con- 
tinuity; there  is  a  host  of 
other  applications  too 
numerous  to  list  here.  After 
using  the  unit  a  few  times, 
you  will  find  yourself 
wondering  how  you  ever 
got  along  without  tt.H 
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Completely  Free 

Standing  Towers 


PAT.  NO. 


40^  MODEL 

Modal  40  Eeiftends 
Prom  2r  10  40') 

List  $259.10 


*0  t^xternas  ffom 
23  to  4D'  With 
br««kover  at 
ground  levell 

LIsf  S440.62 


4,151,534 


55'  MODEL 

Model  5S  (Qxterrds 
from21' to55'i 

List  $473.97 


Brealid¥*f  Model 
S5  {extends  trofn 
23'  to  &5'  witn 
£»reakover  si 
ground  (evel) 

List  $661.75 


All  st^el  conttructed. 

Concrete     steeve     available    for    all 

modela. 


TELE-TOW'R  MFG.  CO.,  INC 

P.O.  Boi  3412  •  Enid,  OK  73701 
405-233-4412 


Touch-Tone  Decoders 


TWELVE 
DIGIT 

DECODER 
$155.00 


•  Decodes  digits  1,  2,  3,  4,  5,  6,  7,  8,  9,  0,  *  and  #. 

•  Twelve  5-volt  output  lines. 

•  Isolated  5000  ohm  input, 

•  Operates  from  any  DC  voltage  +12  to  +30  vofts. 

•  Output  drives  TTL  logic  or  relays. 


Model  12  $59.95 

Decodes  one  Touch-Tone 
digJL 

AvaHable  for  digits  1,  2,  3, 
4,  5,  6,  7,  S,  9,  0,  \  and  #. 
Also  lor  digits  A,  B,  C.  D, 
Relay  output  SPST  ^A  amp. 
Operates  on  any  DC  voHage 
+  12  to  +30  volts. 


Model  AR-3  $59.95 

Sequence  decoder. 

Connects  to  iS-digit 

decoder. 

Tliree  drgils  must  appear  In 

correct  order  and  timing  to 

close  output  relay. 

For  foolproof  secure 

signalling. 


Send  for  free  brochure.  ORDER  TO-DAY.  Add  $3   shipping/handling. 
Add  sales  tax  in  California. 


Box  455.  EscondPdo,  CA.  92025  •  Phone:  [714]  747-3343 


i^  R^aii^f  Service— see  page  TS5 
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Len  Furman  W2GZ 
RD  h  Box  671 
Monroe  NY  10950 


Sound-Sensitive  CW  Sender 


for  hands-free  Morse 


A  few  years  ago  I  had  a 
slight  stroke,  and  since 
then  have  sent  the  most  im- 
probable Morse  code  ever 
heard  on  the  bands.  It 
sounds  as  though  1  were 
sending  with  my  left  foot 
Tm  not  exactly  a  serious 
CW  operator,  but  occasion- 
ally  I  like  to  keep  in  prac- 
tice. 

An  idea  occurred  to  me 
which  I  have  never  seen  in 
40  years  of  perusing  ham 


magazines.  How  many 
times  have  you  heard  some 
slaphappy  ham  dah-dit-dah- 
dit-dah-dah-dit-dah-ing 
away  and  copied  it  with 
ease?  Why  not  put  this  to 
practical  use  for  anyone 
who  can't  send  with  his 
hands? 

I  passed  this  idea  along 
to  Ed  Jados  WA2TYA,  who 
put  the  wheels  in  motion, 
did  all  the  brain  work,  and  a 
week    later    had    made    a 


Fig.  1 


rough  version  of  a  keyer 
which  would  key  my  rig  and 
follow  perfectly  my  audible 
dah-dits. 

The  only  critical  adjust- 
ment is  the  volume  control 
so  that  the  keyer  won't  pull 
in  with  breathing  or  ex- 
traneous noise,  but  will 
prove  to  key  solidly  with 
voice  tones.  Naturally,  talk- 
ing close  to  the  mike  is 
essential. 

Any  inexpensive  mike  is 
coupled  into  a  741  IC.  The 
amplified  audio  is  then  fed 
to  a  bridge  rectifier.  The 
resulting  dc  voltage,  which 
must  not  be  over-filtered  so 
that  time  lag  won't  be  too 
long  to  follow  the  dots  at  20 
wpm  or  so,  is  then  fed  to  a 
pair  of  NPN  transistors.  Any 
low-cost  transistors  such  as 
2N2222S  will  work  perfectly 
to  pull  in  a  reed  relay 
that  will  nicely  key  my 
Drake  TR-4  transceiver, 

This  first,  rough  version 
was  completely  open  and 


MICROPHONE  I 


on 


/ft 


iiOOpF 


Fig.  2. 


unshielded  and  would  not 
work  with  my  linear  turned 
on,  as  it  would  remain  on 
from  rf  pick-up  as  soon  as  it 
was  once  keyed.  If  you  in- 
tend to  make  this  keyer, 
therefore,  you  had  better 
plan  on  putting  it  in  a  metal 
box,  unless  you  intend  to 
run  very  low  power. 

The  only  real  problem  I 
have  is  a  domestic  one  with 
the  XYL.  She  is  firmly  con- 
vinced that  Tm  a  likely  can- 
didate for  the  booby  hatch 
when  f'm  in  the  shack  send- 
ing code. 

A  week  later,  in  came  Ed 
with  the  finished  product 
looking  like  a  commercial- 
ly-manufactured item.  It  is 
enclosed  in  a  Radio  Shack 
box  2  X  VA  X  4  inches  deep 
(5    X   8.1    X  10.5   cm). 

The  power  supply,  a  sim- 
ple 1  2-volt  supply,  was  built 
in,  but  just  as  well  could  be 
an  external  CB  power  sup- 
ply or  two  6-volt  lantern 
batteries  in  series.  It  is  not 
seen  in  Fig.  2,  the  schematic 
of  the  completed  keyer. 

With  this  final  product, 
there  is  no  problem  keying 
a  full  kilowatt  rig  as  there 
was  with  the  unshielded 
version. 

We  have  been  hearing  a 
great  deal  lately  about  CW 
for  the  handicapped.  I  hope 
this  will  be  the  answer  for  a 
good  many,  as  it  has  been 
for  me.B 
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KLM's  PA15-160BL  POWER  AMPLIFIER  .  .  . 


SPECIFICATIONS 

PA15-160BL 

Power  oyl  ^  tS  wstt»:  160  waitt  minimtjm 
Freqyencv  of  Opwraiion:  t44-149  MH* 
Mod9s  of  OpBrmion    AM,  CW,  fM,  SSB 
Rolav  SwitchirikgL  AulCKnBtic  or  rvmota 

Tnpui  VSWRj  f  .4!l  <H  lass 

I  m  pad  a  n  c« :  SO  f>hms.  in«Hil  stkI  oulput 

SuppW  Vollag«  13.5  VOC 

Cuirant  @  t3  5  VDC:  SS^wnpi  rypicjl 

Cifxurt  Breaker:  S  amps 

R.f .  Connectors;  SO-Z39 

Preamp  PRA-144C 

NF:  less  than  2.5  dB 
Gain:  10  dB 
OparBiion;  SwitcKftti<«- 

Contact  KLM  for  complete 
information. 


For  those 

who  recognize 

excellence  .  .  ■ 


There  are  many  reasons  the  KLM  PA  15-16081  Power 
Ampiffier  is  used  and  respected  by  hams  "in  the  know." 
Real-world  PERFORMANCE  is  one.  When  we  rate  it  at 
160  watts  out  for  15  watts  in,  that's  not  "downhill  with  a 
tailwind"  or  "designers  prototype/'  that's  160  watts  out 
minimum  in  every  production  unit.  Each  PA15-160BL 
must  prove  itself  a  clean,  efficient  performer,  across  the 
band,  in  all  modes,  or  it  doesn't  go  out  the  door. 

RELIABILITY  is  another  reason.  Each  KLM  PA15'160BL 
amplifier  is  put  through  a  tough  series  of  tests  that  ensure 
years  of  trouble-free  service.  Power  out  is  maximized 
against  minimum  current  drain  for  cool,  efficient  operation. 
Spectrum  anaiyzers  are  used  to  eliminate  spurious 
emissions  and  reduce  harmonics  to  less  than  60  dB. 
VSWR,  linearity,  and  thru-toss  are  checked  against 
"spec/'  Circuit  protection  devices,  such  as  the  on-the- 
board  thermal  sensor  and  circuit  breaker  are  cycled  and 
checked.  In  the  two- tone  test,  bias  is  adjusted  to  minimum 
IMD.  In  the  SSB  voice  test  proper  keying  and  delay  are 
verified,  and  the  output  is  spectrum  analyzed.  The  amp 
must  meet  specification  in  each  test  or  it  goes  no  farther. 

Each  KLM  PA15-160BL  spends  a  tot  of  time  at  the  test 
bench  before  it  is  shipped.  But  we  know  the  extra  time 
spent  there  is  valuable  insurance  against  problems  later  in 
the  field  .  .  .  And,  we  back  up  this  belief  with  a  full  one 
year  warranty  that  includes  the  output  transistors 

If  there  is  no  place  for  2nd  rate  in  your  system;  if  you 
need  clean,  reliable,  hi-performance  power,  then  KLM's 
PA15-160BL  is  the  only  way  to  go! 

KLM  has  been  a  leader  in  power  amplifier  development, 
right  from  the  beginning.  When  a  better  amp  can  be  made, 
KLM  will  be  building  it. 


POWER  RESPONSE 

200- 


2      4      6      8     10    12     !4    f6 
INPUT  iw3tts} 

See  your  KLM  Dealer. 


KLM  •  P.  O.  Box  816  •  Morgan  HilL  CA  94037  •  (408)  779-7363 


*^« 


|/^  fteader  Service^^see  page  195 
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PaulB.  Litikjohn  WA5WPQ 
62 ii  Dunn  Avenue 
San  Jose  CA  95123 


A  Tightwad's  FSK  Demodulator 


using  the  567  PLL 


FSK  demodulation  can 
be  accomplished  easily 
and  inexpensively  using  the 
567  tone  decoder  chip.  The 
applications  described  in 
this  article  were  developed 
for  use  with  a  CRT  terminal 
requiring  TTL-compatible 
signals.  Only  a  few  external 
components  are  required  in 
setting  the  center  lock  fre- 
quency, bandwidth,  and 
output  delay. 

The  design  philosophy  of 
the  demodulator  establish- 
es a  reliable  circuit  utilizing 
only  the  MARK  tones.  The 
concept  of  demodulation 
provides  input  conditioning 
such  that  all  signals  except 
the  MARK  frequencies  are 
rejected.  We  can,  therefore, 
assume  that  the  absences 
of  MARK  tones  constitute 
SPACE  tones.  Several  ad- 
vantages in  this  approach, 
as  compared  with  circuits 


EOdB 


AUDIO    V 

fNPUT    ^ 


demodulating  both  MARK 
and  SPACE  tones,  make  this 
circuit  appealing  to  both 
the  beginner  and  experi- 
enced RTTYer. 

One  advantage  is  a  com- 
ponent (as  well  as  cost) 
reduction  of  more  than  50 
percent.  Another  is  that 
constraints  are  reduced 
since  high  Q  circuits  with 
narrow  passbands  cen- 
tered around  the  MARK 
frequency  are  employed. 
There  is  no  longer  a  re- 
quirement for  a  wide  front- 
end  bandpass  filter  since 
the  SPACE  tones  are  not 
decoded.  This  also  permits 
narrow-shift  as  well  as 
wide-shift  signals  to  be 
demodulated  without  any 
adjustments.  Additionally, 
the  MARK-SPACE  summa- 
tion circuitry  has  been 
eliminated.  The  output  of 
the   demodulator   can    be 


coupled  directly  into  com- 
puters, video  boards,  or  to 
almost  any  keyer  circuit  to 
drive  Teletype®  machines. 

Functional  Description 

Refer  to  Fig.  1  for  the 
basic  block  diagram.  A  two- 
section,  two-pole  bandpass 
active  filter  precedes  the 
tone  decoder.  This  filter 
conditions  the  audio  input 
to  the  decoder,  providing 
20  dB  of  gain  with  a  shape 
factor  of  20  dB  per  decade. 
With  a  100-mV  input  signal 
to  the  filter,  the  tone 
decoder  would  see  approx- 
imately 1  V,  well  above  the 
threshold  of  the  tone 
decoder.  The  SPACE  tone 
should  be  at  least  6-dB 
down  from  the  MARK  tone 
providing  greater  SPACE 
rejection  and  improved 
signal-to-noise  ratio.  The  Q 
of  the  filter  is  21,  estab- 


tOdB 


fig.  1.  Block  diagram. 


lishing    an    approximate 
bandwidth  of  100  Hertz. 

The  output  of  the  active 
filter  drives  the  tone 
decoder.  The  decoder  is  ac- 
tually  a  PLL  (phase  locked 
loop)  which  consists  of  a 
quadrature  phase  detector, 
low-pass  filter,  and  voltage- 
controlled  oscillator.  The 
vco  establishes  the  refer- 
ence frequency.  When  the 
input  signal  changes  phase 
tfreqiiency)  with  respect  to 
the  vco  reference,  the 
phase  detector  produces  an 
''error''  voltage.  This  error 
voltage  is  proportional  to 
the  phase  difference  of  the 
input  and  reference  signals, 
The  error  voltage  is  used  to 
contro!  the  vco  frequency, 
thereby  preserving  the 
locked  condition. 

Circuit  Description 

The  FSK  demodulator 
circuit  is  shown  in  Fig.  2, 
U2A,  U2B,  and  associated 
components  comprise  the 
four-pole  active  filter. 
Good  quality  components 
such  as  metal  film  resistors 
and  mica  capacitors  should 
be  used  in  the  filter  circuit 
to  guarantee  an  adequate 
shape  factor  centered 
around  the  MARK  frequen- 
cy. The  operational  ampli- 
fier provides  maximum 
amplification  around  2.1 
kHz  providing  best  signal- 
to-noise  ratio  of  MARK 
tones.  Audio  frorh  the 
receiver  speaker  is  injected 
into  the  filter  input  through 
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R4  and  C6,  amplified,  and 
capacitively  coupled 
through  C4  to  pin  3  of  the 
tone  decoder.  Amplitude 
distortion  due  to  over- 
driving the  filter  is  unim* 
portant  since  the  tone 
decoder  is  frequency- 
sensitive  only. 

The  free-running  fre- 
quency of  the  vco  is 
established  by  R1,  R2,  and 
Cr  R2  should  be  a  multi^ 
turn  pot  to  provide  ade* 
quate  resolution  for  setting 
the  lock  frequency.  The 
bandwidth  is  set  by  the 
lowpass  filter  capacitor, 
C2.  With  the  values  shown, 
the  passband  is  approx- 
imately 400  Hertz.  The  out- 
put of  the  tone  decoder  ts 
open-collector  and  pulled 
up  to  5  V  through  R3.  When 
the  audio  at  pin  3  trom  the 
filter  falls  within  the  pass- 
band  of  the  decoder,  the 
output  goes  low,  indicating 
that  a  MARK  has  been  de- 
coded. 

The  speed  of  operation 

may  be  improved  by  de- 
creasing the  value  of  C3. 
However,  it  was  found  that 
the  output  tends  to  chatter 
if  the  value  of  C3  is  lower 
than  0,8  uF.  This  is  due  to 
high-frequency  compo- 
nents causing  excessive 
ringing,  thereby  driving  the 
output  stage  through  its 
threshold  several  times.  On 
the  other  hand,  if  C3  is  too 
large  in  value,  the  charge 
time  increases  making  the 
vco  unable  to  lock  fast 
enough. 

Alignment  Procedure 

With  the  values  shown  in 
Fig.  2,  the  lock  frequency 
should  be  in  the  range  of  1 
kHz  to  3  kHz.  Probably 
anywhere  in  this  range 
should  work  quite  well  if 
used  with  vfo-operated 
receivers.  However,  for 
best  SPACE  rejection,  and 
especially  if  the  circuit  is 
to  be  used  without  vfo- 
cont  rolled  receivers 
(2-nieter  FM),  then  it 
becomes  necessary  to  ef- 
fect alignment  as  follows: 

1}  Inject  a  test-tone  of 


2125  Hertz  at  a  level  of  100 
mV  p-p  to  the  filter  input 

2)  Connect  oscilloscope 
at  U1  pin  3  and  verify  the 
test  tone  to  be  approx- 
imately 1-V  p-p. 

3)  Connect  oscilloscope 
to  Ul  pin  8  and  verify  a  TTL 
low.  If  the  output  is  not 
low,  adjust  R2  until  pin  8 
goes  low. 

4)  Change  the  test-tone 
frequency  to  2200  Hertz. 
Adjust  R2  slightly  until  the 
output  of  the  567  changes 
from  one  state  to  another 
This  establishes  the  vco 
unlock  frequency. 

5)  Change  the  test-tone 
frequency  to  2295  Hertz 
and  verify  the  output  of 
the  567  to  be  a  TTL  high. 

Summary 

The  demodulator  circuit 
in  Fig.  2  has  been  suc- 
cessfully used  to  decode 
FSK  data  on  80,  40,  20,  and 
2  meters.  The  active  input 
filter  provides  substantial 
interference  rejection,  im- 
proving the  signal-to-noise 
ratio  as  well  as  increasing 
the  lock  sensitivity  by  20 
dB.  Since  only  MARK  de- 
coding circuitry  is  utilized, 
an  increase  in  tracking 
bandwidths  is  achieved  pro- 
viding easier  tuning  with 
vfo  receivers  Moreover^ 
this  technique  enables 
narrow-shift  and  wide-shift 
demodulation  without  ad- 
ditional tuning  or  adjust- 
ments. 

The  output  of  the  de- 
modulator is  TTL-compati' 
ble  and  can  be  directly  in- 
terfaced to  most  computer 
systems  through  an  RS-232 


m 


auTi»ut 


x> 


I" 


C2  ^fCC3 


Fig.  2.  Schematic  diagram. 


ouTPtrr 


Fig,  X  Typical  keyer  circuit 


LM-340-5 


5V 


^ 


r"  I 


UF 


"T"-  'l*^ 


ff^ 


Fig.  4.  Regulated  power  supply. 


serial  I/O  port,  Interfacing 
with  mechanical  teletype 
machines  may  be  accom- 
plished with  an  external 
keyer  circuit.  A  typical 
keyer  circuit  using  an  op- 
tical isolator  is  shown  in  Fig. 
3,  When  the  output  of  the 
demodulator  goes  low  in- 
dicating a  MARK,  the  input 
diode  becomes  forward  bi- 
ased. As  this  happens,  the 
output  transistor  in  the 
isolator  turns  on  causing 
the  switch  transistor  in  the 
teletype  loop  to  turn  on. 
The  optical  isolator  is  used 
to  provide  ac  as  well  as  dc 
isolation  from  the  loop  sup- 
ply and  the  demodulate 
supply  Current  spikes  in- 
duced into  the  low-voltage 
supply  from  the  TIY  could 
cause  damage  to  the  de- 
modulator. 

A  suggested  power  sup- 
ply is  shown  in  Fig  4  The  IC 


regulator  provides  excel- 
lent regulation  and  will 
source  up  to  1  A  if  an  ade- 
quate heat  sink  is  used.  The 
demodulator  requires  only 
a  fraction  of  the  regulator's 
capability,  but  its  low  cost 
and  rugged ness  make  it  an 
attractive  device.  These 
regulators  may  be  pur* 
chased  for  under  a  dollar 
and  will  enable  additional 
loads  other  than  the  de- 
modulator. ■ 


Parts  Lfsi 

Ul  NE567 

U2  LM390O 

R1  a9k,  Va  Watt 

R2  5k  pot 

R3  5k,  %  Watt 

R4.  R7  T6k.  V4  Watt 

R5.  R8  178.  V*  Watt 

R6.  R9  320k,  V*  Watt 

CI,  C4  .1  uF  mica 

C2  ,047  uF  mica 

C3  1  uF  tantalum 

05-08  ,01  uF  mica 
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WILSON  S  YS  TEMSf  INC.  presents 

the  SYSTEM  36 


A  trap  loaded  antenna  that  performs  like  a  monobander! 
That's  the  characteristic  of  this  six  element  three  band  beam. 
Through  the  use  of  wide  spacing  and  Interlacing  of  elements, 
the  following  is  possible:  three  active  elements  on  20,  three 
active  elements  on  15,  and  four  active  elements  on  10  me- 
ters.  No  need  to  run  separate  coax  feed  lines  for  each  band, 

. SPECIFICATIONS 


as  the  bandswilching  is  automatically  made  via  the  High^Q 
Wilson  traps.  Designed  to  handle  the  maximum  legal  power, 
the  traps  are  capped  at  each  end  to  provide  a  weather-proof 
seal  against  rain  and  dust.  The  special  High-Q  traps  are  the 
strongest  available  in  the  industfv  today. 


BandlVlHt 14-21'38 

Maximum  power  Input ,  Leqai  limit 

Gain  (dBdK  , Up  to  9  dB 

VSVyR  @  resonflnee  ,..1,3:1 
Impedance  .>......*  50  £1 

F/B  rat^o  _.,.,....  20  dB  or  better 


Boom  (0-D.  X  Length)  .  .  2"  n  247yi" 
No.  of  ekments.  ,,,.,.  6 
Longest  element  .,.,..  28'21^'* 
Turning  radius  .,,...,  1B'6" 
Maximum  mast  diameter,  2" 
Surface  area  *  .  .  i  .  .  .  ,  .  S,6  sq.  ft, 


Wind  loading  @  80  mph  .  .  21&  lb$. 
Maximum  wind  survival  .  .  100  mph 

Feed  method .Coaxfal  Balun 

Assembled  v^reight  (approx.  53  lbs. 
Shipping  weight  (approx.K  52  lbs. 


Compare  the  SY-36  with  others  . . . 


BRAND 


BRAND 
HG 


-WILSON- 
SYSTEMS 


Compare  the  size  and  strength  of  the  boom 
to  element  clamps.  See  who  offers  the  largest 
and  heaviest  duty.  Which  would  yoii  prefer? 


Wilsori  Systems  traps  offer  a  larger  diameter 

trap  coil  and  a  larger  outside  housing. 

giving  excellent  Q  and  power  capabilities. 


CALL 
FACTORY  DIRECT 
1-800-634-6898 


liJKJmM  SYSTEMS.  INC, 


4286  S,  Polaf  IS  Ave.,  L^  V«iias.  Nevada  89103 

Fiie«  M¥i  iiMcricftionv  vuhiect  tn  CtUfOHpi  withovl  naiic*. 
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WILSON  SYSTEMS  TOWERS 

-  IN  STOCK  - 


16' 


ST-77B 
Features: 

Max.  Height:  77' 
IVIin.  Height:  24' 
Weight:   700  lbs. 
Winch:  1 500  lbs. 
Cable:  6400  lbs. 
Requires   FB'77B   or 

Re-7?B 
Totaiiy  Freestanding 

With  Bases  below 


16' 


W 


6"  O.D. 


(Shown  with  FB-77S) 


20' 


VtoW 


VtoV 


IN  STOCK 


^ 


FACTORY  DIRECT 

♦S49 


MT-61B 
Features: 

Max.  Height:  61' 
Min,  Height:  23' 
Weight:  450  lbs. 
WJnch:  1200  lbs. 
Cable:  4200  lbs. 

No  Guys  required 
when  mountmg 
against  house. 

For  completely 
freestanding  in- 
stallationj  use 
RB-61 B  or 


^ 


raa 


16' 


5.5  0.0. 


ifi 


4.5  op. 


FB-618bebw.?l 


&*  O.D. 


20' 


TT45B 
Features: 

Max  Height:  45' 
Min.  Height:  22' 
Weight:  250  lbs. 
Winch;  1200  lbs. 
Cable:  4200  lbs. 

No  Guys  required 
when  mounting 
against  eve  of 
house. 

For  completely 
freestanding  in- 
stallation, use 
RG^5B  or  FB^5B 
beiow.  "^i 


'tQ.Q. 


is' 


3.&'  o.a 


^.5  0,0. 


20 


[5-^ 


I.-* :« 


-        B' 


?M 


WIND  LOADING 
Tower     Height    Sq.  Ft, 

ST-77B 

69 

ie 

Square 

Footage 

Based  on 

50  MPH 

Wind 

77 

12 

MT-61 B 

53 

16 

61 

12 

TT-i^5B 

37 

18 

45 

12 

BAS£  CHART 

TOWER 

WIDTH 

OEI'TH 

TT45B 

12" X 12" 

30" 

FB-^B 

30"  X  30" 

434' 

RB-45e 

30"  X  30" 

4^' 

MT^IB 

18"  X  IB- 

4' 

FB-6ia 

S' X  3' 

B'A' 

RB-51E 

3'k3' 

5^/4' 

$T-77B 

S&$  BeFow 

BaMS 

FB-77B 

3^'Kd^' 

w 

RB77B 

V/z'  x3'A' 

w 

Wilson  Systems  uses  a  new  high  strength  carbon  steel  tube  manufactured  especially  for  Wilson  Systems.  It  is 
25%  stronger  than  conventional  pipe  or  tubing.  The  tubing  size  used  is:  2"  &  316  "-,095: 4!^"  &  6"-J25,  8" 
-.134.  All  tubing  is  hot  dip  galvanized.   Top  section  fs  2"  O.D.  for  proper  rotor  and  antenna  rnounting. 

The  TT-45B  and  MT-61  B  come  complete  with  house  bracket  and  hinged  base  plate  for  agafnst-house  mount- 
ing. For  totaNy  freestanding  installation,  use  either  of  the  tilt-over  bases  shown  betow. 

The  ST-77B  can  not  be  mounted  against  the  house  and  must  be  used  with  the  tilt-over  base  FB-77B  of  PB-77B 
shown  below^ 


AH  three  towers  above  ate  able  to  handle  large  arrays  of  up  to  20  sq.  ft-  at  80  mph  WHEN  GUYED  with  one  set  of  4-pofnt  Guys  at  the  top  of  the  3!^  "  section,  Guying 
Kits  are  available  at  the  following  prices:  6K-45B  -S59.95;  GK-61 B-  $79.95;  GK-77B-$99.95.  When  using  the  Guy  System  with  R8  Series  Rotating  Base,  an  addi- 
tiortal  thrust  bearing  at  the  top  is  required.   The  WTB-1  is  available  fof  S49.95. 


TILTOVER  BASES  FOR  TOWERS 


A-  ^'  "^^^^  ^i^  ■ ; 


FIXED  BASE 

The  FB  Series  was  designed  to 
provide  an  economical  method  of 
movir>g  the  tower  away  froni  the 
house.  \tv^'\\\  support  the  tower  in 
a  completely  free-standing  vertical 
position,  while  also  having  the 
capabilities  of  tilting  the  tower 
over  to  provide  an  easy  access  to 
the  ar^tenna.  The  rotor  mounts  at 
the  top  of  the  tower  in  the  con- 
ventional manner,  and  will  not  ro- 
tate   the    complete    tower, 

FB-45B. . .  112  lbs. . .  $154.95 

FB41B...169  lbs.... 214.95 

FB-77B...250  lbs.. ..  299.95 


^^H^^^H^^^^^^^^ 


ORDER 
FACTORY  DIRECT 
1-800-634-6898 


ROTATING  BASE 

The  RB  Series  was  designed  for 
the  Amateur  who  wants  the  add- 
ed convenience  of  being  able  to 
work  on  the  rotor  from  the 
ground  position.  This  series  of 
bases  will  give  that  ease  plus  ro- 
tate the  complete  tower  and  an- 
tenna  system  by  the  use  of  a 
heavy  duty  thrust  bearing  at  the 
base  of  the  tower  mounting  posi- 
tion, while  still  bemg  able  to  tilt 
the  tower  over  when  desiring  to 
make  changes  on  the  antenna 
system, 

RB^5B. . .  144  lbs.. .  4219.95 
RB-61B. . .  229  lbs.. . .  299.95 
RB-77B. , .  300  lbs.. . .  449.95 


-M 


%^ 


W  S   I 


i 


Tilting  the  tower  over  is  a 
one-man  tesk  with  the  Wil- 
son bases.  (Shown  above  is 
the  RB61B.  Rotor  is  not 
included.) 


WILSON 

SYSTEMS,  INC, 


42S6  S.  Polarii  A^ig.,  Las  Veqss.  Nevada  8S103 
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WILSON  SYSTEMS  INC.  MULTI-BAND  ANTENNAS 

systemIb 


~  IN  STOCK  - 


A  trap  toaded  antenna  that  ptflorms  Ijke  a  monobander!  Thai's  the  character isiic  of  ihjssix 
element  three  band  beam.  Through  the  use  of  wjde  spacing  and  mterlacing  of  elements,  the  foilowv- 
ing  is  possible:  three  active  elements  on  20.  three  active  elements  on  15  and  four  active  elements 
on  10  meters.  No  need  to  run  separate  coax  feed  lines  for  each  band,  as  the  bandsvvitchmg  \%  auto- 
maticaify  made  via  the  High-Q  Wilson  traps.  Designed  to  handle  the  maKimum  legal  power,  the 
traps  are  capped  at  each  ^nd  to  provide  a  weatherproof  sea!  against  rain  and  dust.  The  sp^ial 
High-Q  traps  are  the  strongest  available  in  the  industry  today. 

■  SfiCtFlCATlONS 


BantJ  MKf  .  . 

Maximum  powfr  input 
Gain  fdBdK 

F/8  Rati  a  ,  .  , 


t4-21-2S 

LvDal  Urn  It 

Up  to  9  dB 

13-1 

SQ  ohm 

20  dB  or  botlvf 


down  tO,0,  K  Leng;rti)  . 
N(3,  at  Eicfnants, 
LiOnpst  Elttmeni 
Tumif»g  Radius  ... 
IftaxiiTiiumi  iTiBfit  ciiamstet 
Surface  &r«3      ... 


2"  K  24'  2X** 
B 

ire"  • 

2" 


MdHimum  wifiid  iiirvivii 
FeMl  nwifiod 


Shjppim]  vveight  I  appro*;  I 


\  OD  fnpht 
CPaMiAl  Batun 

53  Ibt, 


DD  40  METERS  TO  YOUR  TRI-BAND 
WITH  THE  NEW  33-6  MK 

-  //V  STOCK  - 

low  you  can  have  the  capabilities  of  40-metef  operation  on  the  System  36  and 
System  33,  Using  the  same  type  high  quaNty  traps,  the  40-meter  addition  will  offer 
200HKZ  of  bondwidth  at  less  than  2:1  SWR.  The  new  33-6  MK  will  fit  your  present 
SY36  or  SY33,  and  using  the  same  single  feed  tine. 


C^abfe  of  haarfiing  the  Legal  Limit,  the  "SYSTEM  33'*  is  the  finest  compact  tri-bander  avail- 
able to  the  amateur.  Designed  and  produced  by  orre  of  the  world's  largest  antenna  manufacturers, 
the  tradilional  quaiity  of  workmanship  and  materials  excel Js  with  the  "SYSTEM  33 '\  Hew  boom- 
to^lement  moyni  consists  of  two  1/8"  thick  formed  aluminum  plates  that  will  provide  more 
clamping  and  holding  strength  to  prevent  element  mtsaHgnment.  Superior  clamping  power  is  ob- 
tained with  the  use  of  a  rugged  1/4"  thick  aluminum  pJate  for  boom  to  mast  mounting.  The  use  of 
large  diameter  High-Q  traps  in  the  "SYSTEM  33"  makes  it  a  high  performing  tri -bander  and  at  a 
sfery  economical  price.  A  complete  step -by -step  illustrated  instruction  manual  guides  you  to  easy 
assembly  and  the  lightweight  antenna  makes  installation  of  the  "SYSTEM  33''  quick  and  simple. 


SPECIFIC  AT  rows 


B«id  MHf 

AAsKiniufTi  pow«r  mpyt 
Gain  [dbd^  . 
VSWR  «  nstonanct 

F/B  ftatri} 


1421-26 

t.»gal  LifiHt 

Up  ta  B  de 

13:1 

50  ot^ms 

20  dQ  Of  bsticf 


IV  s  f 


&Dom  (O.D.  K  lengihj    . 
No.  off  el^nefits 

Turning  radiUiE. 

Max f mum  mast  thammn* 

Surf  Biee  area 

WILSON 

SYSTEMS  JNC. 


1"  M  V4*4 

3 

27^4" 

r  O.D. 
B.7  sq  ff. 


Wmd  lo«tftng  at  80  mpti         ..114  tbs. 

Shipping  wttgihi  tapprox I    ,  .  .42  lbs. 
Direct  52  ohm  feed  -  r>o  bafun  requirecf 
M*XM<ni;pTi  mnd  fufviwat  100  mpjt 


47Be  S  pQimt%  Aw.,  L^  V*9m,  H^*69  89103 


ORDER 
FACTORY  DIRECT 
1-800-634-6898 


WV'IA 

4BAI\fD 
TRAP  VERTICAL 
(10 -40  METERS) 

No  bandswitching 
necessary  with  this 
vertical.  An  excellent 
low  cost  DX  antenna 
with  an  electrical  quarter 
wavelength  on  each  band 
and  low  angle  radiation. 
Advanced  design 
provrtdes  low  SWR  and 
exceptionally  flai 
response  across  the  full 
width  of  each  band. 

Featured  is  the  Wilson 
large  diameter  High-Q 
traps  which  will  maintain 
resonant  points  with 
varying  temperatures  and 
humidity. 

Easily  assembled,  the 
WV-1A  ts  supplied  with  b 
base  mount  bracket 
to  attach  to  vent  pipe  or 
to  a  mast  driven  in  the 
ground. 

Note: 

Radials  are  required  for 

peak  operation. 

(See  GR^I  below) 


SPECIFICATIONS 

•  19'  total  height 

•  Self  supporting  —  no  guys 
required 

•  Weight  —  14  tbs. 

•  Input  impedance:  50 fi 

•  Powerhandling  capability: 
Legal  Limit 

•  Two  High-Q  traps  with  large 
diameter  coils 

•  Low  angle  radiation 

•  Omnidirectional 
performance 

•  Taper  swaged  aluminum 
tubing 

•  Automatic  bandswitching 
'Mast  bracket  furnished 

•  SWR :  1.1:1  or  less  on  all 
bands 


GR-1 


The  GR-1  is  the  complete 
ground  radial  kit  for  the  WV- 
I  A.  It  consists  of;  150' of  7/14 
stranded  copper  wire  and 
heavy  duty  egg  insulators,  in- 
structions. The  GR  1  will  in- 
crease the  efficrency  of  the 
GR-1  by  providing  the  correct 
counterpoise. 
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WILSON  MONO-BAND  BEAMS 


fM^, 


io?:f 


229W 


M520A 

THE  ALL  NEW  5  ELEMEMT  20  METER  BEAM 

At  last,  the  antennas  that  you  have  been  waiting  for  are  heref  The  top  qualitVf  optfmgm  spaced,  and  newest  designed  monobanders.  The 
Wilson  System's  new  Monoband  beams  are  the  latest  In  modern  dasign  and  incorporate  the  latest  in  design  principles  utilizing  some  of  the 
strongest  materials  available.  Through  the  select  use  of  the  current  production  of  alunr>inum  and  the  new  boom-To-element  plates,  the  Wil- 
son Systems'  antennas  wMI  stay  up  when  others  are  falling  down  due  to  heavy  ice  loading  or  strong  winds.  Note  the  following  features: 

1.  Taper  Swag&d  Elements  —  The  taper  swaged  elements  provide  strength  wiiere  it  counts  and  fowers  the  wind  loadiofi  more  effidenily 
than  the  conuentjonal  method  of  telescoping  elements  of  different  sizes, 

2,  Mounting  Plates  —  Element  to  Boom  —  The  new  formed  aluminum  plates  provide  the  strongest  method  of  mounting  the  elements 
to  the  boom  that  is  available  in  the  entire  market  today,  No  longer  will  the  elements  tilt  out  of  line  if  a  bird  should  land  on  one  end  of 
the  element, 

3>  Mounting  Plates  —  Boom  to  Mast  —  Plugged  1/4"  thick  aluminum  plates  are  used  in  combination  with  sturdy  U-boits  and  saddles  for 
superior  clamping  power. 

4.  Holes  —  There  are  no  hotes  drilled  in  the  elements  of  the  Wilson  HF  Monobanders.  The  careful  attention  given  to  the  design  has 
made  it  possible  to  eliminate  this  requirement  as  the  use  of  holes  adds  an  unnecessary  weak  point  to  the  antenna  boom. 

With  the  Wilson  Beta-match  method,  it  is  a  '^set  it  and  forget  it"  process.  You  can  now  assemble  the 
antenna  on  the  ground,  and  using  the  guidelines  from  the  detailed  instruction  manual,  adiust  the  tuning 
of  the  8eta*fnatch  so  that  it  will  remain  set  when  raised  to  the  top  of  the  tower. 

The  Wilson  Beta<natch  offers  the  ability  to  adjust  the  terminating  impedance  that  is  far  superior  to 
the  other  matching  methods  including  the  Gamma  match  and  other  Beta  matches.  As  this  method  of 
mafchmg  requires  a  balanced  line  it  will  be  necessary  to  use  a  1:1  balun,  or  RF  choke^  for  the  most 
efficient  use  of  the  HF  Monobanders- 

The  Wilson  Monobanders  are  the  perfect  answer  to  the  Ham  who  wants  to  stack  antennas  for  maxi* 
mum  utilization  of  space  and  gain.  They  offer  the  most  economical  method  to  have  more  antenna  for  less 
money  with  better  gain  end  maximum  strength.  Order  yours  today  and  see  why  the  serious  DXers  are  run- 
ning up  that  impressive  score  in  contests  and  number  of  countries  worked* 


Wilson ^s  Beta  match  offers 
maximum  power  transfer. 


SPECIFICATIONS 

^ 

M«*^«V 

i^— 

1  nnspil 

Boam 
O.D. 

TuTT*mfl 

iCT. 

wj^hinn 

I^^LI 

MaiOA 

2d 

tT^ 

IS^B 

SOOKHj- 

1    1    1 

5on 

Scti 

5 

3€-6' 

r 

34'2H'' 

2S'1" 

a  9 

227 

2" 

&8 

M420A 

2D 

too 

2&tf& 

SOOKHf 

1  1    1 

50^ 

S«ta 

4 

36'6' 

T' 

26 '0" 

22-6" 

7  6 

iad 

T' 

50 

IVIS15A 

Ifi 

12.0 

25c^e 

AOO  KHr 

y.ii 

50  n 

Keti 

G 

2B'y 

T 

aeo'^ 

17'6" 

4,2 

107 

2' 

41 

M415A 

15 

100 

25  dH 

400  KH* 

1.1:1 

soil 

Bew 

4 

24-2/1" 

2" 

t7'0" 

U  It" 

3.1 

^   ^ 

2" 

25 

M51DA 

10 

12.0 

^SdB 

1.5MH* 

1.1:1 

1    50  O 

Beta 

S 

ie'6" 

T' 

36'0" 

16'0" 

2.^ 

72 

2- 

36 

M410A 

10 

too 

2S<tej 

1.5  MHz 

1.11     1 

50  U      1 

BeU 

4 

ia'3' 

2" 

irif" 

113" 

t  4 

3e 

2 

30 

I  WILSON  SYSTEMS.  JNC.  -  42B6  S,  Polarii 
I   Las  Vegat,  NV  S9103  -  t702>  739-7401 

■  WILSON  SYSTEMS  ANTiMNAS 


FACTORY  DIRECT 
ORDER  BLANK 


Toll-Free  Order  Number 

T-800-634-6898 


WILSON  SYSTEMS  TOWERS 


Oty 


I 

i 

1 

I 
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j 

I 
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Model 


SY40 


svae 


SY33 


33^  MK 


WV-1A 


GR'1 


M-520A 


M-420A 


M515A 


M-415A 


M-SIOA 


M-410A 


T'X 


HD  73 


RC-8C 


AG-BU 


De^ripiticin 


1 0  Ele,  Tribander  for  1 0, 1 5, 20  Mtrs. 


&  Be.  Tribarkder  fof  lU,  1 5,  20  Mtia. 


3  Ele  Tnband^  fm  10,  !5,  20  Mtrs 


m  Mv.  Mod  Kh  lor  SY33  &  5Y36 


Trap  Vertical  for  10,  IS.  20,  40  Wtra 


Ground  Radiats  'cf  WV-IA 


5  Efements  on  20  Mtrs. 


4  ElEfments  on  20  Mtrs. 


5  EJementS  on  1  5  Mtr5, 


4  £l«rtients  on  1  5  Mtrs, 


S  €fefTi«ftt$  on  to  Mtrs. 


4  E^efnent^  on  10  Mirs. 


ACCESSORIES 


Tail  Twister  Romr 


Alliance  Heavy  Duly  Rotor 


B/C  Rocor  Cable 


RG-6U  Foam -Ultra  Flexible  Coaxial 
Cable.  3E  strand  center  cor^duci Of,  1 1  guage 


Shippinq 


UPS 


UPS 


UPS 


UPS 


UPS 


UPS 


TRUCK 
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UPS 
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49,95 


1295 


22^56 


1  59,95 


129,95 


84^ 


84  95 


69  95 


199  95 


109.96 


,12/ft. 


2im. 


ACCESSORIES         NOTE 

On  Coaidat  and  Rotof  Cabh^  mtnimu/rf  otder  is  f€0'  arid  50"  muttiphs. 

f^TCSS  and  sped^carions  subject  to  change  wtthout  notka, 

fi/inffiy  f90f  D9f  OmfWd  Wamnf^  —  AS  Pm^t^U  FOB  Las  VegAS^  Ne^a^ 


Qty. 


Modiri 


rT-4SB 


B&45B 


FB^se 


MT^IB 


RB-61B 


F©  61  B 


Oescriptiofi 


FreesTanding  45'  Tubulnr  Tower 


Rotatrng  Ba^e  for   TT^58    iivV ti 1 1  ov«r  feature' 


Fixed  Base  forTT-45B  w/iilt  over  feature 


FneestaiKfing  61 '  Tubular  Tovu«r 


Rotating  Base  for   MT-61B   w/fiH  over  festur 


ir 


Fixed  Bate  for  MT-^IB  w/tilt  ov«r  featyre 


ST77B 


ftB«77B 


FB'77B 


GK-4&e 


GK^ie 


GK  770 


WTB1 


Peestanding  77*  Tubular  Tovwr 


Rotating  Boae  tor  ST -776  w/lilr  over  feaiiire 


Fixad  Base  for  STJTB  w/tilt  over  foaturi! 


Guying  iCii  fv  TT^SB 


Guying  Kfl  fv  MT^IB 


Gtjying  ¥a  Iw  ST-77fl 


Ttvuat  SeMring  for  Top  of  Toiwer 
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Tomorrow's  Technology  -Here  Today ! 


THE  YAESU 
FT-207R 


The  "horse-and-btiggy"  days  of  crystahcontrolled 
handles  are  gone!  Yaesu's  engineers  have  har- 
nessed the  power  of  the  microprocessor,  bringing 
you  800  channelSi  digital  display*  memory,  and 
scanning  from  a  hand-held  package.  Only  with 
Yaesu  can  you  get  these  big  performance  fea- 
tures in  such  a  compact  package. 


4  bit  CPU  chip  for  frequency  control. 

Keyboard  entry  of  all  frequencies 

Digital  frequency  dtsplay. 

800  channels  across  144-148  MHz, 

Up/ Down  manual  scan,  ck  auto  scan  for  Ixtsy/ciear  cliannels. 

10  kHz  scanning  steps, 
Rve  channels  of  nnemofy 
Priority  channel  witfi  searctvback  feature. 
Keyboard  lock  to  prevent  accidental  frequency  char>ge. 
Memory  backup 

t  600  kHz  or  odd  repeater  spirts. 
Display  ON/OFF  switcfi  for  battery  conservation. 
Equipped  with  rubber  flex  antenna,  wallmount  battery  charger, 

earphone,  shoulder  strap,  and  belt  clip. 
Switchabfe  RF  output  2.5  watts  (minimum)  or  200  mW 
Earphone  for  private  listening 
2  Tone  (Touch  tone*)  Input  from  Keyboard 
Highly  reliable  LED  frequency  display  {works  in  cold  temperatures 

arKl  does  not  fade  wtth  age) 


BNC  Antenna  Connector 


Squelch  Control  and 
Tone  Squelch  On/Off 


Audio  Gain  Control 


Cond«nsor  Mike 


Ciear/Busy  Auto  Scan  Selector 
Earphone  Jack 

Repeater/Simplex  Offset  Switch 

Remote  Speator/MIke  Input 


4' Digit  LEO  Readout 


Priority  Channet 


Keyboard  Entry 


Keyboard  Lock 


SPECIFICATIONS: 

GeiEAAL 

FfOCfyency  coverage:  144-146  MHz 
HiMiiber  of  channels:  300 
Bnisslon  type:  Fl 
BatteHes:  NiCd  battery  pack 
Voltage  requlrem^fit:  10.6  VDC 
^.  10%,  maximum 

Current  coneumptlonr 
Receive:  35  m  A  squelched  (i  50 
mA  unsquelched  with  maximum 
aiKtb) 
Transonit:  800  mA  (fuU  power) 

Cmm  dtmetiskms:  68x181x54  mm 
weigni  ^wjin  batteriefi):  680  grams 


Channel  Busy  Lamp 


Transmit  Indicator 


Display  On/Off 


S  kH2  Up 


RECEIVER 


Hi-Low  Power  Switch 
(Bottom  of  Case) 


conversion 


Ciimitt     type:     Double 

supettierterody  ne 
Intermediate  frequencies. 

isl  IF=10JMH^ 

2r>d!F  =  455kHz 

Sensitivity:  0.32  uV  for  20  dBqtireiing 
SetecWvltyi  ±  7.6  kHz  at  60  dB  down 
Audio  Output:  200  mWf  at  10%  THD 

Price  And  Specihcanons  Subfect  To 
Change  Without  Nouce  Or  OtJiigalion 


TRANSMITTED 

Power  Output:  2.5  watts  mrnimum  /200mW 

Deviation;  1  5  kHz 

Spurious  radiation:    60  dB  or  better 

Microphone:  Condenser  type 

(2000  ohms) 

OPTIONS 

LC-C7  Leather  Carrying  Case 
YM-24  Remote  Speaker/ Microphone 
Tone  Scjueich  Umt 

NB^^  Battery  Pack 

NC-2  Quick  Charger 


The  raamm 


180 


■i 


YAESU  ELECTRONICS  CORP.,  685t  Watthall  Way,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr.,  961 2  PHnceton-Glendale  Rd.,Cini 


Measure  Frequency  on  your  DVM 

—  this  3-chip  circuit  works  to  10  kHz 


Howard  M.  Berim  W3HB 

SJ9  Dougfleld  Road 
Newark  DE 19713 

The  type  4151  in- 
tegrated circuit, 
manufactured  by  Ray- 
theon, can  be  wired  as  a 
frequency-to-voltage    (F/V) 


converter  enabling  a  digi- 
tal voltmeter  to  measure 
frequencies  from  10  Hz  to 
10  kHz. 

The  circuit  shown  used 
op  amp  U1  as  a  non- in  vert- 
ing comparator*  which  acts 
as  a  square  wave  converter 
for  any  periodic  input 
waveform.  The  compar- 
ator's output  is  limited  at 


Maximum  Scale  Voltage 

200  mV 

2V 

20  V 


Maximum  FrequenQy 

200  Hz 

2  kHz 

10  kHz 

Table  h 


Resolution 

±0,1  Hz 
±1  Hz 

±  10  Hz 


COUFMRATan 


y/F  CONVEX  en 


5.1  volts  by  the  zener  di- 
ode. The  50k  Q  pot  serves 
as  a  dc  threshold  adjust- 
ment to  compensate  for 
those  inputs  that  have  a 
periodic  waveform  super* 
imposed  on  a  dc  level/ 

The  square  wave  output 
then  feeds  U2,  wired  as  a 
FA^  converter,  followed  by 

an  op  amp  integrator,  U3/ 
The  integrator  is  used  to  in- 
crease the  circuit's  re- 
sponse, linearity,  and  ac- 
curacy, while  at  the  same 
time  minimizing  the 
amount  of  output  ripple. 


llttC&RATOIf 


fin 


j/jKii 


THKE1WX.D 


-lav 


m 


»— Wt • * 


lOKJi 


an 

FULL-SCALE 
ADJUST 


OFFSET    -jav 


m 


Fig.  1. 


The  10k  Q  "offset"  pot  is  first 
adjusted  to  give  a  —  10-mV 
output  with  a  10-Hz  input 
signal.  The  5k  Q  "full-scale" 
pot  is  then  adjusted  to  give 
a  —  10OV  reading  with  a 
10-kHz  input.  Consequent- 
ly, the  conversion  gain  for 
the  entire  circuit  is  -^1 
mV/Hz. 

This  circuit  will  work  sat- 
isfactorily with  peak  input 
voltages  ranging  from  0.3 
to  13  volts  over  the  lOHz 
to10*kHz  frequency  range. 
In  actual  operation,  1  used 
a  iVi  digit  voltmeter  con- 
nected to  the  output  of  the 
integrator  Consequently, 
the  resolution  of  the  mea- 
surement depends  on  the 
voltmeter's  scale,  as  shown 
in  Table  1. 

When  the  circuit  is  prop- 
erly adjusted,  the  dis- 
played reading  was  found 
to  be  accurate  to  within 
0.5%  at  10  kHz  ■ 

Footnotes 

1.  Berlin,  Howard  M.,  The 
Design  of  Operatianaf  Ampil- 
ffer  Cfrcufts,  with  Experiments, 
E&L  Instruments,  Inc.,  1977. 

2.  4151  data  sheet,  Raytheon 
Semiconductor  Division,  1976, 
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Social  E/ents 


Listings  in  this  column  are 
provided  free  of  charge  on  a 
space-avaifabie  basis.  The 
following  information  shoul€f  be 
ir^c laded  in  every  announce- 
ment: sponsor,  event,  date, 
time,  place,  city,  state,  admis^ 
sion  charge  (if  any),  features, 
taik-in  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce^ 
ments  must  be  received  two 
months  prior  to  the  month  in 
which  the  event  takes  place. 

ROCHESTER  MN 
APR  12 

The  Rochester  Amateur 
nadro  Ctub  and  the  Rochester 
Repeater  Society  will  sponsor 
the  Rochester  Area  Hamfest  on 
Saturday,  April  12,  1980,  at  St, 
John's  School  gymnasium,  490 
W.  Center  SI,,  Rochester  MN, 
Doors  will  open  at  8:30  am. 
There  will  be  a  large  indoor  flea 
market  for  radio  and  electronic 
items,  prize  raffles,  refresh- 
ments, and  plenty  of  free  park- 
ing. Talk-tn  on  146.22/^82 
(WR0AFT).  For  further  intorma- 
tion,  contact  RARC,  WBOYEE, 
2253  Nordic  Ct.  N.W,.  Rochester 
MN  55901. 

WELLESLEY  MA 
APR  12 

The  Weilesley  Amateur  Radio 
Society  will  hold  its  annual  auc- 
tion on  Saturday,  April  12, 1980, 
beginning  at  11:00  am  at  the 
Welles  ley  High  School  cafeteria 
on  Rice  Street,  Weilesley  MA. 
Talk-in  on  .63/.03,  .04/.64,  and 
,52,  Doors  open  at  10:00  am.  For 
further  information,  contact 
Kevin  P.  Kelly  WAtVHV,  7  Uwn- 
wood  Place,  Charjestown  MA 
02129. 


ST.  CLAIR  SHORES  Ml 
APR  13 

The  South  Eastern  Michigan 
Amateur  Radio  Association  wHI 
hold  its  22nd  annual  hamfest  on 
April  13,  1980,  from  8:00  am  to 
3:00  pm  at  South  Lake  High 
School  21900  E.  Nine  Mile  Road 
(at  Mack  Ave.),  St.  Clair  Shores, 
Michigan. 

LANGHORNE  PA 

APR  13 

The  Penn  Wireless  Associa- 
tion, inc.,  will  hold  its  Tfadefest 
*80  on  Sunday,  April  13,  1980  at 
the  National  Guard  Armory, 
Southampton  Rd,  and  Roosevelt 
BWd.  {Rte,  1),  a  half-mile  south  of 
Pennsylvania  Turnpike  Exit  28- 
Sellers  space,  6'  x  B\  is  $5;  bring 
your  own  tables.  There  are  a 
limited  numt>er  of  power  con- 
nections ($3).  General  admis- 
sion Is  $3.  There  will  be  prizes, 
refreshments,  a  rest  area,  dis- 
plays, and  surprises.  Talk-in  on 
146-715  and  .52,  For  further  in- 
formation,  contact  Robert  L 
Daut,  Jr.  WB3KRV,  PO  Box  734, 
Langhorne  PA  19047. 

MADISON  Wl 
APR  13 

The  Madison  Area  Repeater 
Association,  Inc.  (MARA),  is 
pleased  to  announce  its  eighth 
annual  Madison  Swapfest 
which  will  be  held  on  Sunday, 
April  13, 1980,  at  the  Dane  Coun- 
ty Exposition  Center  Forum 
Building  in  Madison  Wl.  E>oors 
will  be  open  at  8:00  am  for 
sellers  and  exhibitors  and  at 
9:00  am  for  the  public.  Commer- 
cial exhibitors  and  flea-market 
vendors  will  provide  a  large 
variety  of  equipment  and  com- 


ponents for  hams,  computer 
hobbyists,  and  experimenters. 
Door  prizes  will  be  awarded.  An 
all-you-can-eat  pancake  break- 
Fast  and  a  barbecue  lunch  will 
be  available,  as  well  as  free 
movies  throughout  the  day.  Ad- 
mission ts  $2.50  per  person  In 
advance  and  $3.00  at  the  door. 
Children  twelve  and  under  are 
admitted  free.  Tables  are  $4,00 
each  In  advance  and  $5,00  at  the 
door.  Be  sure  to  reserve  tables 
early  as  tables  were  sold  out 
last  year.  Talk-in  on  WR9ABT« 
146J6/.76.  For  reservations, 
write  to  MARA,  PO  Box  3403, 
Madison  Wl  53704.  For  further 
information,  contact  Dick  Victor 
WD9GRL  2314  Rowley  Avenue, 
Madison  Wl  53705;  phone  (608}- 
266-3527  (days)  or  (608)-238'0l53 
(evenings  and  weekends). 

AMBOY  IL 
APR  1 3 

The  Rock  River  Radio  Club 
will  hold  its  14th  annual  hamfest 
on  Sunday,  April  13, 1980,  at  the 
Lee  County  4H  Center  in  Amboy 
IL,  one  mile  east  of  the  junction 
of  routes  52  and  30,  south  of  Dix- 
on IL  There  will  be  free  coffee 
and  donuls  from  8:00  am  to  8:30 
am.  Camping  and  tables  are 
available  at  a  nominal  charge, 
as  well  as  breakfasts  and  din- 
ners. Advance  tickets  are  $1.50; 
gate  tickets  are  S2.00.  Talk-in  on 
146.52  simplex  or  146.37/.97  re- 
peater. For  more  details,  con- 
tact Ghas.  W.  Randall  W9LDU, 
1414  Ann  Avenue.  Dixon  IL 
61021. 

GRIFFITH  IN 
APR  19 

The  Lake  County  Amateur 
Radio  Club  will  hold  its  27th  an- 
nual Herbert  S.  Briar  Memorial 
Banquet  on  April  19, 1980.  start- 
ing  at  6:00  pm  at  the  Griffith 
Knights  of  Columbus  Hall,  1400 
S.  Broad  Street,  Griffith  IN.  The 


evening  will  feature  a  famous 
surprise  guest  speaker,  door 
prizes,  awards,  and  lots  of  good 
food.  Tickets  are  $10  each. 
There  will  be  no  tickets  sold  at 
the  door.  For  tickets,  contact 
LCARC,  PO  BOK  1909,  Gary  IN 
46409. 

LITTLE  ROCK  AR 
APR  19  20 

The  Central  Arkansas  Radio 
Emergency  Net  amateur  radio 
club  of  Little  Rock  will  hold  its 
annual  hamfest  on  Saturday 
and  Sunday.  April  19-20,  1980.  at 
the  North  Uttle  Rock  Communi- 
ty Center  on  Pershing  Blvd.,  Lit- 
tle Rock  AR.  Activities  include  a 
covered  flea  market,  air-condi- 
tioned dealer  area,  forum 
rooms,  a  cafeteria,  and  a  Satur- 
day night  banquet.  Harry  Dan- 
nals  W2HD  will  be  guest  speak- 
er. There  will  be  several  door 
prizes  along  with  a  main  prize. 
Talk-in  on  .34/.94.  For  informa- 
tion, contact  Dale  Temple 
W5RXU,  1620  Tarrylown,  Little 
Rock  AR  72207,  (501)-225-5868, 

KANSAS  CITY  MO 
APR  19-20 

The  PHD  Amateur  Radio 
Association,  Inc.,  will  hold  its 
eleventh  annual  Northwest 
Missouri  Hamfest  and  Missouri 
State  ARRL  Convention  on  Sat- 
urday and  Sunday,  April  19-20, 
1980,  at  the  Kansas  City  Trade 
Mart,  from  10:00  am  to  5;3D  pm, 
in  Kansas  City  MO.  The  1960 
directory  of  all  amateurs  in  the 
20'County  metropolitan  Kansas 
City,  Missouri/Kansas  area  will 
be  on  sale  at  the  hamfest.  For 
further  tnlormatton,  contact  L 
Charles  Miller  WADKUH,  7000 
Northeast  120th  Street,  Kansas 
City  MO 64 166,  (8 161-781 '731 3,  or 
Thomas  L  Bishop  KCTLM,  4936 
North  Kansas,  Kansas  City  MO 
64119,  (91 3)-342-4939. 


JUST  GETTING  ON  THE  AIR? 

See  AdirondaGk  for 

D  New  Equipment 

D  Used  Gear 

D  Friendly  Advice 

i 

A  rpry?   Radio 
rAllblA  Supply 

185-191  West  Mam  Street  •  PO  Box  86 
Amsterdam,  NY  12010  Tel  1518)842*8350 
Jusl  5  minutes  from  N.Y,  Thruway  — £xil  27 


ALL  BAND  TRAP  ANTENNAS ! 


t*'.nh|^y, , 


fflfTTUHCO'  ■  COWPUTTELr    ASSIHILEXI' 
OHLr  OMC     M£AT  «MAL1.     AHTEHMJI      FOm 
UP  fO  6  BANE»1       EXCELLENT  FO*  COW 
aCSTED  H>miSIH&  JLHEAS  *  WAHTMCMT 
Llf^HT  ■  (TADMO.     «    ALMOST    IN VI1$4$'LE:  < 


If   • 


rOfl  ALL  MAAES  L  MGOrLS  OF  AHATCUfI 
TflAlit5CErvtR£  f nANSMSTTCRS    - 

CUAftAfitlLCP  FOR  20O0  WATTS  &U 
«»€l  WATT«  GW  IV#-UT  ton  NOVTCC  AlflJ 
A4L  CLAS&  AWATlUftS' 
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RALEIGH  NC 
APR  20 

The  Raleigh  Amateur  Radio 
Society  is  sponsoring  its  eighth 
annual  hamfest  on  Sunday. 
April  20,  1980,  at  the  Crabtree 
Valley  Mall,  US  70  west,  Raleigh 
NC.  Activities  begin  at  9;0O  am. 
General  admission  is  $3.00. 
There  will  be  many  prizes,  in- 
cluding a  first'pnze  choice  of  a 
TS'120S  and  power  supply  or  a 
TS-700SP.  Second  prize  is  a  t ri- 
band beam;  third  prize  is  a 
heavy-duty  COR  rotator.  The 
drawings  will  be  held  all  day 
Sunday.  A  covered  flea  market 
will  also  be  featured.  There  will 
be  a  hospitality  room  on  Satur- 
day evening.  Talk-in  on  146.04/ 
146-64  and  146.28/146,88.  For 
additional  information  or  reser- 
'  vations,  write  to  BARS  Hamfest, 
PO  Box  17124,  Raleigh  NC 
27619. 

IRVINGTON  NJ 
APR  20 

The  Irvington  Radio  Amateur 
Club  will  hold  its  annual  ham- 
fest on  Sunday,  April  20,  1980, 
from  9:00  am  to  4:00  pm  at  the 
P.A.L.  Building,  285  Union 
Avenue,  Irvington  NJ.  Take  the 
Garden  State  Parkway  to  exit 
143  north  or  143B  south.  Admis- 
sion is  $1.00;  tables  are  $3.00. 
Refreshments  will  be  available. 
Talk-in  on  .34/.94and  .52.  Fof  in- 
formation, call  Pete  WB2FAS, 
(201)-763-8220,  or  write  IRAQ,  PO 
Box  894,  Union  NJ  07083, 

UNDEN  PA 
APR  20 

The  16th  annual  Penn  Central 
Hamfest  will  be  held  on  Sunday, 
April  20,  1980,  at  the  Woodward 
Township  Fire  Hall  (Route  220, 
north  of  WilNamsport  PA),  Lin- 
den PA,  from  11:00  am  to  5:00 
pm.  Talk-in  on  146.52  and  146.13/ 
.73,  For  more  information,  write 
Kathy  Wehr,  R.D.  #1,  Watson- 
town  PA  17777,  or  phone 
KA3CXBat(717)-323-73l1. 

TRENTON  NJ 
APR  20 

The  Delaware  Valley  Radio 
Association,  W2ZQ,  assisted  by 
the  Lawrenceville  Amateur  Re- 
peater Group,  will  hold  their  an- 
nual flea  market  on  Sunday, 
April  20,  1980,  from  8:00  am  to 
4:00  pm,  at  the  New  Jersey  Na- 
tional Guard  112th  Field  Ar- 
titiery  Armory,  Eggerts  Crossing 
Road,  in  Lawrence  Township, 
Trenton,  New  Jersey,  Advance 
registration  is  $2.00,  or  $2.50  at 
the  gate.  There  will  be  an  ade- 
quate indoor  and  outdoor  flea 
market  area.  Sellers  are  asked 


to  provide  their  own  tables. 
Door  prizes,  raffles,  refresh- 
ments, and  FCC  examinations 
will  be  provided.  Talk-fn  on 
146,52,  146.07/67,  and  147.84/24. 
For  further  mformation  and 
reservations,  write  DVRA,  PO 
Box  7024,  West  Trenton  NJ 
08628. 

DAYTON  OH 
APR  25 

The  11th  annual  FM  B*  A*S*H 
will  be  held  on  Friday  night  of 
the  Dayton  Hamvention,  April 
25,  1980,  at  the  convention 
center,  Main  and  Fifth  Streets, 
Dayton  OH,  Parking  is  available 
in  adjacent  city  garage.  Admis- 
sion is  free  to  alL  Sandwiches, 
snacks,  and  a  GOD  bar  will  be 
available.  Live  entertainment 
will  be  provfded.  Awards  in- 
clude a  new  synthesized  HT. 
For  further  information,  con- 
tact the  Miami  Valley  FM  Asso- 
ciation, PO  Box  263,  Dayton  OH 
45401. 

WORCESTER  MA 
APR  25 

The  Central  Massachusetts 
Amateur  Radio  Association  will 
hold  its  ham  radio  auction  and 
flea  market  on  April  25,  1980,  at 
the  Main  South  American 
Legion  Post  341,  Main  Street  at 
Webster  Square,  next  to  Ata- 
mian  Motors,  Worcester  MA, 
The  doors  open  at  6:00  pm,  with 
the  auction  beginning  at  7;30 
pm.  At  the  auction,  15%  of  the 
profits  will  go  to  CMARA.  The 
flea  market  tables  are  $5.00 
(items  S5.00  and  less  only).  Re- 
freshments and  door  prizes  will 
be  available.  Talk-in  on  .37L97 
and  .52/.52,  For  more  informa- 
tion, contact  Rene  Brodeur 
WA1LEA,  (617)-753-7480,  or 
Dave  Pentlila  KICOW,  (617)  885^ 
4995. 

DAYTON  OH 
APR  25  27 

The  Dayton  Amateur  Radio 
Association,  Inc.,  will  hold  its 
Hamvention  on  April  25-27, 1980, 
at  the  Hara  Arena  and  Exhibh 
tion  Center,  Dayton  OH.  Admis- 
sion is  $5.00  in  advance;  $6.00  at 
the  door.  Flea-market  space  is 
$11.00  in  advance;  $14.00  at  the 
gate.  The  Saturday  evening  ban- 
quet will  be  $12.00  In  advance; 
$14.00  at  the  door.  Senator  Barry 
M.  Goldwater  K7UGA  will  be  the 
banquet  speaker.  For  additional 
information,  write  Box  44,  Day- 
ton OH  45401,  or  phone  (513)- 
296-1165  5:00-10:00  pm  EST.  For 
special  motel  rates  and  reserva- 
tions, write  to  Hamvention 
Housing,  1980  Winters  Tower, 
Dayton  OH  45423,  There  will  be 


no  reservations  accepted  by 
telephone.  Make  checks  pay- 
able to:  Dayton  Hamvention, 
Box  333,  Dayton  OH  45405. 

AGUADILLA  PR 
APR  26  27 

The  Puerto  Rico  Amateur 
Radio  Club  will  hold  Hs  1980 
convention  and  hamfest  on  Sat- 
urday and  Sunday,  April  26-27^ 
1980,  at  the  Montemar  tnn, 
Aguadilla,  Puerto  Rico.  For  addi- 
tional information  and  reserva- 
tions, write  to  the  Radio  Club  de 
Puerto  Rico,  GPO  Box  693,  San 
Juan  PR  00936. 

NEWINGTON  CT 
APR  27 

The  Pioneer  Valley  Repeater 
Association  wilt  hold  its  third 
annual  flea  market  on  Sunday, 
April  27,  1980,  from  10:00  am  to 
5:00  pm  at  Newington  High 
School,  Newington  CT.  General 
admission  is  $1.00;  table  rental 
is  $7,50  each,  including  admis- 
sion. Chairs  and  electricity  will 
be  provided.  There  will  be  a  flea 
market,  planned  family  activi- 
ties, dealer  displays  and  sales, 
door  prizes,  and  free  parking. 
Refreshments  will  be  available. 
For  more  details,  contact  Arnie 
DePascale  K1NFE,  Post  Office 
Drawer  M,  PlainvilfeCT 06062,  or 
Evangelo  Demetriou,  38  Voipe 
Court,  New  Britain  CT  06053. 

NEENAH  Wl 

MAY  3 

The  3-F  Amateur  Radio  Club 
will  hold  its  swapfest  on  Satur- 
day, May  3,  1980,  at  the  Neenah 
Labor  Temple,  157  South  Green 
Bay  Road^  Neenah  Wi.  Admis- 
sion is  $1.50  in  advance  for 
tickets  and  $1.50  for  tables.  Ad- 
mission al  the  door  will  be  $2,00 
for  tickets  and  $2.00  for  tables. 
Facilities  include  a  large  park- 
ing area,  and  large  indoor  and 
outdoor  swap  area,  with  a  free 
auction  provided  at  the  conclu- 
sion  of  the  day.  Food  and  bever- 
ages wiil  be  available.  For  fur- 
ther information,  write  Mark 
Michel  W90P,  339  Naymut 
Street,  Menasha  Wl  54952,  or 
phone  (414)-722-4034. 

MEADVILLE  PA 
MAY  3 

The  sixth  annual  Northwest- 
ern Pennsylvania  Hamfest  will 
be  held  on  May  3,  1980,  at  the 
Crawford  County  Fairgrounds, 
MeadviHe  PA.  The  gates  will 
open  at  8:00  am.  Admission  is 
$3.00;  chi  Idren  under  12  are  free. 


Indoor  table  spaces  are  $5.00 
and  outside  car  spaces  are 
$2.00.  Bring  your  own  tables. 
Refreshments  will  be  available. 
Talk-in  on  .04/.64.  .81/.21,  and 
.63/.03.  For  information,  write 
OARS,  PO  60X653,  Meadville  PA 
16335,  Attention:  Hamfest  Com- 
mittee. 

WARMINSTER  PA 
MAY  4 

The  Warminster  Amateur 
Radio  Club  will  hold  the  sixth 
annual  Ham-Mart  on  Sunday, 
May  4, 1 980,  from  9:00  am  to  4:00 
pm  at  the  William  Tennent  Inter- 
mediate High  School,  Route  132 
(Street)  and  Newtown  Roads, 
Warminster  PA.  There  will  be 
door  prizes,  a  flea  market,  an 
auction,  and  a  free  FM  clinic. 
There  will  be  food,  drmk,  and 
tables  available.  Registratfon  is 
$2,00  per  person  (children  under 
14  free),  $3.00  per  space  for  sel- 
lers, and  $5.00  per  space  for  one 
indoor  table.  Tickets  for  the 
Wilson  HT  drawing  are  addition- 
al Talk-in  on  146.52  simplex  or 
146.16A76on  the  PARA  repeater. 
For  more  information,  write 
WARC,  POBox  113,  Warminster 
PA  18974,  or  call  Pat  Cawthorne 
W3DNI,  (215)-672-5289. 


FALL  RIVER  MA 
MAY  4 

The  fourth  annual  Bristol 
County  Amateur  Radio  Associa- 
tion flea  market  and  radio  auc- 
tion will  be  held  on  Sunday,  May 
4.  1980,  from  9:00  am  until  5:00 
pm  at  the  Knights  of  Columbus 
Hail,  Meridian  Street,  Fall  River 
MA.  Talk-in  on  1 46.31 /.91.  For 
more  information,  write  to 
Gerald  P.  DiChiara  AA1Q,  35 
Central  Avenue,  Assonet  MA 
02702, 

STIRLING  NJ 
MAY  4 

The  Tri-County  Radio  Asso- 
ciation will  hold  its  annual  in- 
door hamfest/flea  market  on 
May  4,  1980,  at  the  Passaic 
Township  Youth  Center,  Vaifey 
Road,  Stirling  NJ,  from  9:00  am 
to  4:00  pm.  Admission  is  $2.00 
and  tables  are  $5.00.  Food  will 
be  served.  There  will  be  many 
door  prizes.  Tatk-in  on  147.855/ 
.255  or  146.52.  For  in  format  ion^ 
write  TCRA,  Box  412,  Scotch 
Plains  NJ  07076,  or  phone  Herb 
Klawunn  at  (201)^647-3461. 

DE  KALB  IL 
MAY  4 

The  KishwauKee  Radio  Club 


S^  f^eader  Service — see  page  t9B 
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and  the  De  Kalb  Coonty  Ama- 
teur  Repeater  Qub  will  hold 
their  annual  indoor/outdoor 
hamfest  on  Sunday,  May  4, 
1980,  from  8:00  am  to  3:00  pm  at 
the  Notre  Dame  School  (3  miles 
south  of  Oe  Kalb,  between 
Highway  23  and  South  1  st  Street 
Qfi  Gorier  Road).  Tickets  are 
$1,50  in  advance  and  $2.00  at 
the  door,  tndoor  tables  are 
^yaillable,  but  if  you  bring  your 
own,  the  setup  is  free.  Talk  m  on 
146,13/.73  and  .94  simplex.  For 
further  information,  send  an 
SASE  to  Howard  WA9TXW,  PO 
Box  349,  Sycamore  IL 60178. 

FRESNO  CA 
MAY  9  11 

The  Fresno  Amateur  Radio 
Club,  Inc.,  will  hold  the  3Bth  an^ 
nual  Fresno  Hamfest  on  May 
9-11,  1980,  at  the  Hacienda  Inn, 
Clinton  and  99,  Fresno  CA.  Full 
registration  is  $20.00  in  ad- 
vance; $23.00  at  the  door.  Partial 
registration  is  $5,00.  The  ladies' 
program  is  $7.00.  Advance  regis- 
tration closes  May  2,  1980. 
There  are  many  activities 
planned,  including  a  prime  hb 
banquet.  Talkin  on  146,34/,94. 
For  more  information,  write  to 
Fresno  Hamfest,  PO  Box  783, 
Fresno  CA  93712. 

SANTA  BARBARA  CA 
MAY  9  11 

The  25th  annual  West  Coast 
VHF  Conference  will  be  held  on 
May  9-11,  1980,  at  the  Miramar 
Hotel,  Santa  Barbara  CA-  High- 
lights will  include  a  hospitality 
room  on  Friday  evening  (May  9), 
technical  sessions  on  Saturday 
(May  10},  a  program  featuring 
key  participants  inthe  VHF-UHF 
propagation  breakthroughs  of 
1979-80,  noise-figure  measure- 
ments on  Saturday  evening,  an- 
tenna gain  measurements  on 
Sunday  morning,  plus  technical 
exhibits,  door  prizes,  and  a 
drawing.  Pre-regislration  is 
$4,00  per  person  until  May  1, 
1980,  and  registration  at  the 
door  is  $6.00.  Registration 
forms,  hotel  information,  and 
further  details  may  be  obtained 
by  writing  to  Wayne  Overbeck 
N6NB,  Conference  Coordinator, 
5818  Woodlake  Avenue,  Wood^ 
land  Hills  CA  91367;  {213)-347- 
3456  (home)  or  (21 3)446-431 1  (of^ 
fice). 

DEERFIELDNH 
MAY  10 

The  Hosstraders  Net  wiH  hold 
its  7th  annual  tailgate  swapfest 


on  Saturday,  May  10,  1980,  at 
the  Deerfield  Fairgrounds,  Deer- 
field  NH.  There  will  be  covered 
buildings,  in  case  of  rain.  Admis- 
sion is  $1.00t  with  no  commis- 
sion or  percentage.  Commercial 
dealers  are  welcome  at  the 
same  rate.  Excess  revenues  will 
benefit  the  Boston  Burns  Unit  of 
the  Shhner's  Hospital  for  Crip- 
pled Children.  Last  year  we 
donated  $1^355*  Talk-in  on  .52 
and  146.40/147.00.  For  Informa- 
tion or  map,  send  an  SASE  to 
Joe  Demaso  K1RQG,  Star 
Route,  Box  56,  Bucksport  ME 
04416,  or  Norm  Blake  WAHVB, 
PO  Box  32,  Cornish  ME  04020. 

GREEN  BAYWl 
MAY  10 

The  Green  Bay  Mike  and  Key 
Club  will  hold  its  swapfest  from 
8:30  am  to  3;30  pm  on  May  10, 
1980.  at  the  Ashwaubenon  Rec- 
reation Center.  Admission  wili 
be  $1.50  advanced  and  $2.00  at 
the  door.  Food  and  beverages 
will  be  served.  There  wiil  be 
drawings  for  door  prizes.  For 
more  information,  contact  Bob 
Duescher  KA9BXG.  1011  13th 
Ave,.  Green  Bay  Wl  54304.  Talk^ 
in  on  .72/12. 

ROCHESTER  NY 
MAY  16-17 

The  Rochester  Hamfest  and 
New  York  State  ABRL  Conven- 
tion will  be  held  on  Friday  and 
Saturday,  May  16-17,  at  the 
Monroe  County  Fairgrounds 
Dome  Center,  Route  15Aj 
Rochester,  New  York.  Indoor 
and  outdoor  llea^market  space 
wili  be  available.  Forums,  tech- 
nical programs,  and  other  meet- 
ings will  be  held  on  Saturday. 
Equipment  displays  and  flea 
market  will  open  on  Friday  after- 
noon, Hamfest  headquarters  is 
the  Rochester  Marriott  Inn  at 
the  NY  State  Thruway.  Send  a 
QSl  to  Rochester  Hamfest,  Box 
1388,  Rochester  NY  14603,  to 
have  your  name  added  to  the 
mailing  list,  or  call  ua  at 
(716)-424-1100  for  specific  infor- 
mation, 

CO  EUR  D^ALENE  ID 
MAY  17 

The  Kootenai  Amateur  Radio 
Society  will  hold  its  annual  Ham 
Meet  on  May  17,  1980,  at  the 
Northern  Idaho  Fairgrounds, 
Government  Way,  Coeur  d'Aiene 
ID.  There  will  be  commercial 
dispiays,  auctions,  a  swap  and 
shop,  contests,  and  a  snack  bar. 
On  Friday  evening  there  will  be 
entertainment.  Doors  wlii  open 
at  7:00  am  and  the  show  will 
start  at  9:00  am.  Parking  will  be 
available  at  the  fairgrounds. 
Talk-in  on  146.52  simplex  and 
146. 37/. 97,    club    repeater 


W7LQT/R.  For  (n formation  on 
free  table  reservations  or  tick^ 
ets,  write  KARS,  Route  t,  Box 87^ 
Rat hd rum  ID  83858, 

WABASH  IN 

MAY  18 

The  Wabash  County  Amateur 
Radio  Club  will  hold  its  12th  an- 
nual hamfest  on  Sunday,  May 
18,  1980,  from  6:00  am  until  3:00 
pm  at  the  Wabash  County  4-H 
Fairgrounds,  Wabash  IN.  Ad- 
mission wiii  be  $3.00  at  the  gate 
or  $2.50  in  advance  and  wiil  in- 
clude a  chance  in  the  major 
prize  drawing.  There  will  be  plen^ 
ty  of  food,  door  prizes,  and  park- 
ing. Camping  space  is  available 
for  Saturday  night.  Talk-in  on 
147,63/,03  and  146.52  simplex. 
For  tickets  or  more  info,  send  an 
SASE  to  Dave  Spangler  N9ADO, 
45  Grant  St.,  Wabash  IN  46992. 

EASTON  MD 
MAY  16 

The  sixth  annual  Easton  Ama- 
teur Radio  Society  hamfest  will 
be  held  on  May  18,  1980,  rain  or 
shine,  at  the  Easton  Senior  High 
School  cafetorium  on  Route  50, 
just  south  of  Easton  at  mile 
marker  66,  from  10:00  am  until 
4:00  pm.  Donation  is  $2.00,  with 
an  additional  $2.00  for  tables  or 
tailgaters.  Talk-in  on  .52  simplex 
and  146.445/147.045  on  the  re- 
peater  in  Easton.  For  more  de- 
tails, write  R.C.  Thompson 
KA3BKW,  PO  Box  1473,  Easton 
MD  21601,  or  Easton  Amateur 
Radio  Society,  Inc.,  Box  781, 
Easton  MD  21601, 

YAKIMA  WA 

MAY  18 

The  Yakima  Amateur  Radio 
Club,  W7AQ,  wiii  hold  its  annual 
hamfest  on  Sunday,  May  18, 
1980,  in  Yakima  WA.  Breakfast 
and  lunch  will  be  served,  start- 
ing  at  7:00  am.  There  will  be  door 
prizes,  a  swap  shop,  and  new 
product  dealers  wili  be  present. 
A  free  parking  area  for  self-con- 
tained  vehicles  at  the  hamfest 
site  will  be  available.  Talk-in  on 
.34/.94,  .25y.85,  and  .01 /.61.  For 
further  information,  call  Walt 
Hart  at  575-4488  or  Kenneth 
Zahn  at  452-7982. 

ISLfP  LI  NY 

MAY  18 

The  Long  Island  Mobile  Ama- 
teur Radio  Club,  Inc,  will  hold 
the  ARRL  Hamfair'BOon  May  18, 
1980,  from  9:00  am  to  4:00  pm  at 
the  Islip  Speedway,  on  Istip 
Avenue  (Rte.  Ill),  one  block 
south   of   the  Southern   State 


Parkway,  Exit  43.  There  will  be 
over  300  exhibitors  and  no  reser- 
vations are  needed-  General  ad- 
mission is  $2.00  and  exhibitors' 
admission  is  $3.00  per  space. 
There  will  be  many  door  prizes 
awarded  and  plenty  of  parking 
space.  Food  and  refreshments 
will  be  available  at  tlie  track.  The 
rain  date  will  be  June  1,  1980. 
For  additional  information, 
phone  Sid  Wolin  K2LJH  (516)- 
379-2861  nights,  or  Hank  Wener 
WB2ALW  (516)-484'-4322  days. 

EVANSVILLE  IN 
MAY  18 

The  Tri-State  Amateur  Radio 
Society  will  hold  its  annual  ham- 
fest on  May  18,  1980.  at  the 
Vanderburg  County  4-H  Center, 
Evans vi lie  IN.  Grounds  for  the 
hamfest  wi!!  be  open  at  3:00  am 
CST  Sunday  morning.  There  will 
be  no  admission  charge.  Tickets 
will  be  on  sale  for  door  prices.  In 
addition,  there  will  be  many 
other  lesser  prizes  awarded  for 
hamfest  attendance.  Exhibit 
tables  inside  the  hall  will  be 
$2.50  each,  and  a  4-by-8-foot 
space  in  a  covered  area  adja- 
cent to  the  hamfest  will  be  avail- 
able for  $1.00  per  space.  Food 
and  beverage  will  be  available. 
Saturday  overnight  camping 
space  is  available  for  those  so 
equipped.  Talk-in  will  be  on  the 
Evansville  147.75/.  15  repeater. 
For  further  details,  contact  Dave 
Bradford  N6ACP/9, 313  E.  Frank- 
lin Street,  Evansville  IN  47711. 

WASHINGTON  DC 
MAY  24 

The  Maryland  FM  Association 
will  hold  its  third  hamfest  on 
Saturday,  May  24, 1980,  8:00  am 
to  4:00  pm  at  the  Greenbelt  Ar- 
mory at  the  intersection  of 
Greenbelt  Road  (MD  Route  193) 
and  the  Baltimore-Washington 
Parkway,  NE  of  Washington  DC, 
just  off  1-95/495.  Activities  In- 
clude cash  prizes,  catered  food, 
indoor  displays  and  fiea  market, 
and  a  separate  outdoor  tailgat- 
ing  area.  Donations  are  $3.00, 
tailgating  Is  $2.00,  and  tables 
are  $5.00.  Talk^in  on  52.525  sim- 
plex, 146.161J6,  146.2e/m  and 
146.52  simplex,  and  449.1/444,1 
Tables  may  be  reserved  by  pay- 
ing in  advance  to  Fred  Siebert 
K3PNU  S357  Reservoir  Road, 
Fulton  MD  20759.  If  acknowl- 
edgement is  desired,  please  in- 
clude an  SASE. 

GORHAM  ME 
MAY  24 

The  Portland  Amateur  Wire- 
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SIGNALCRAFTER  nVTRODUCES 

The  Most  Advanced  Automatic  Ijotnputing 

RF  Measuring  Instrument 
in  Amateur  Radio! 


MODEL  30 

This  new  Signalcrafters  SWR/Power  Meter  is  in  a  class  by  itself.  Signalcrafters  custom- 
designed  integrated  circuits  compute  SWR  automatically,  thus  eliminating  need  for  "set*'  or 
"sensitivity"  controls.  The  built-in  analog  computer  operates  over  the  power  range  of  only 
one  watt  to  several  kilowatts  with  unparalled  accuracy. Our  auto-ranging  feature  automati- 
cally selects  the  proper  range  of  0  to  20, 0  to  200,  orOto  2,000  watts  according  to  the  RF  level 
detected  on  the  transmission  line  and  indicates  the  proper  range  on  one  of  three  front  panel 
LED's.  The  operator  can  assume  manual  control  of  this  feature  by  selecting  one  of  the  three 
basic  ranges  on  the  front  panel  switches.  Two  large  taut-band  meters  indicate  forward 
power  and  SWR.  Complete  hands-off  operation!  The  amateur  may  also  choose  between 
either  average  or  peak  RF  power  Self-indicating  push  buttons  allow  selection  of  any  of  three 
antennas  or  a  dummy  load  when  used  with  external  12-volt  coaxial  relays  or  our  Model  50 
Antenna  Relay/Dummy  Load.  The  T5  to  30  mhz  coupler  is  plug-in  mounted  on  the  rear 
apron  and  can  be  unplugged  and  remote- mounted  for  convenience.  The  attractive,  heavy- 
duty,  low  profile  metat  cabinet  complements  the  latest  transceiver  designs.  DC  output 
receptacles  supply  analog  voltages  that  track  the  meter  readings.  These  outputs  can  be 
used  to  control  many  different  accessories,  such  as  analog  to  digital  converters,  remote 
meters,  control  and  alarm  devices,  as  well  as  the  Signalcrafter  Model  40  Audio-Tuner  for 
the  blind  amateur  Operates  from  110  volt  60  hz  AC.  Width:  8^^"  (216  mm).  Height:  4y2"  (108 
mm).  Depth:  6"  (152  mm) $225.00 


® 


SIGNALCRAFTERS,  INC. 


i^fie 


5460  Buena  Vista  Drive 

Shawnee  Mission,  Kansas  66205 

913/262-6565;  Telex:  42-4171 

All  Signalcrafters  products  are  designed,  engineered  and  produced  in  the  U,S.A. 
Prices  include  shipping  to  all  U.S.A.  —  VISA  and  Master  Charge  accepted, 

Kansas  residents  please  add  3Vz  percent 


WSI' 
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less  Association  and  the  Uni- 
versity of  Southern  Maine  Radio 
Club  will  hold  a  flea  market  on 
May  24.  1980,  from  9:00  am  to 
5:00  ptvi  on  the  campus  of  the 
University  of  Maine,  Gorham 
ME.  Admission  is  $1,00  per  per- 
son. Indoor  and  outdoor  sites 
wilt  be  available.  TaIMn  on  .52, 
J3,  and  .06.  For  further  informa- 
tion, contact  Jon  Taylor  N1SD, 
44  MItton  Street,  Portland  MB 
04102,  or  phone  (207)- 773-2651. 

ST.  LOUIS  MO 
MAY  24-25 

The  ARRL  Midvi/est  and  Cen- 
tral Divisions  will  hold  their 
amateur  radio  and  computer 
hobbyist  convention  on  May 
24-25,  1980.  at  the  Cervantes 
Convention  Center,  St.  Louis, 
Missouri.  Featured  will  be 
prominent  speakerSi  inlorma- 
tion  forums,  equipment  displays 
and  demonstrations,  and  an  in- 
door flea-market  sale.  Friday 
night,  May  23rd,  will  be  "Ama- 
teur Radio  Night"  at  Busch 
Memortal  Stadium,  where  the 
St-  Louts  Cardinals  will  play  the 
San  Diego  Padres.  On  Saturday 
night.  May  24th,  the  convention 
ban^quet  and  dance  will  be  held 
on  the  river  boa  I  Adrmraf.  On 
Memorial  Day,  May  26th,  them 
wlH  be  an  all-day  visit  to  Six 
Flags  Over  Mid- America.  For 
more  information,  write  to  the 
Gateway  Amateur  Radio  Asso- 
ciation, Inc.,  Box  68,  Marissa  IL 
62257. 

FREMONT  OH 
MAY  25 

The  Sandusky  Valley  Amateur 
Radio  Club  will  hold  its  third  an- 
nual hamfest  on  Sunday,  May 
25,  1960,  at  the  Sandusky  Coun- 
ty Fairgrounds,  Fremont  OK 
Doors  open  at  7:00  am.  Admis- 
sion Is  $1.00,  and  all  tables  are 
free.  Talk4n  on  .52/.52  and 
1 46.31 /.91.  For  tickets  or  addi- 
tional information,  sand  an 
SASE  to  Ron  Winke  WB8NMK, 
1200  Stilwell  Avenue.  Fremont 
OH  43420. 

HAMBURG  PA 
MAY  25 

The  Reading  Radio  Club  will 
hold  its  second  annual  hamfest 
on  Sunday,  May  25,  1980.  in  the 
Hamburg  PA  Fieldhouse  (take 
Rte.  22  from  east  or  west,  Rte.  61 
from  north  or  south>.  There  are 
indoor  as  well  as  outdoor  sites. 
Cash  and  equipment  prizes  wilt 
be  awarded,  Talk-in  on  146.31/ 
.91  and  146.52.  For  information^ 
write  W3BN.  PO  Box  124,  Read- 


ing PA  19603. 

ST.  PAUL  MN 
MAY  31 

The  North  Area  Repeater  As^ 
sociation,  Inc.,  will  hold  its 
Amateur  Fair  on  Saturday,  May 
31, 1980,  at  the  Minnesota  State 
Fairgrounds,  St.  Paut  MN.  This 
is  a  swapfest  and  exposition  for 
amateur  radio  operators  and 
computer  enthusiasts,  There 
will  be  free  overnight  parking  for 
self-contained  campers  on  May 
30th.  Exhibits,  booths,  and 
prizes  wHI  be  featured.  Admis- 
sion is  $3.00-  For  information  or 
reservations,  write  Amaieur 
Fair.  PO  Box  30054.  SL  Paul  MN 
55175. 

MANASSAS  VA 
JUN1 

The  Die  Virginia  Hams 
Amateur  Radio  Club,  Inc.,  will 
hold  its  seventh  annual  Manas- 
sas Hamfest  on  Sunday,  June  1, 
1980.  at  the  Prince  William 
County  Fairgrounds,  Route  234, 
Manassas  VA.  Booths  are  avail- 
able. Admission  is  $3.00,  chil- 
dren under  12  are  free,  and 
tailgaters  are  $2,00.  Talk- 
in  on  146.37/146.97  repeater 
(WB4HHN)  and  146.52  simplex. 
For  further  information,  contact 
Joseph  A.  Schlatter  K4FPT,  Ole 
Virginia  Hams  ARC.  Inc.,  PO  Box 
1255,  Manassas  V A  22110. 

WILMINGTON  OH 
JUN  1 

Clinton  County  area  ama- 
teurs will  sponsor  the  first  an- 
nual Clinton  County  area  Ham- 
fest 1980  on  June  1,  1980,  8:00 
am  to  5:00  pm,  at  the  Clinton 
County  Fairgrounds,  Wilming- 
ton OH.  Admission  will  be  $3.00; 
12  and  under  are  free.  Flea- 
market  space  is  free.  There  will 
be  door  prizes  and  free  parking. 
Food  and  drinks  will  be  avail- 
able. Talk-in  on  .72/.  12.  For  more 
info,  send  an  SASE  to  CCARA 
c/0  Russ  Eidemiller  WD8NPZ, 
310  Bethel  Lane,  Wilmington  OH 
45177. 

GRANITE  CITY  IL 
JUN  8 

The  Egyptian  Radio  Club  will 
hold  a  hamfest  and  flea  market 
on  June  8^  1980,  beginning  at 
S:00  am  at  the  ERC  Clubhouse, 
Slough  Road,  Granite  City  IL 
Tickets  are  $1.50.  Refresh- 
ments, activities  for  women  and 
children,  and  overnight  camping 
are  available.  Prizes  will  be 
awarded.  Talk-in  on  146.16/.76 
and  146.52. 


JEFFERSON  CITY  MO 
JUN  6 

The  Missouri  Single  Side 
Band  Net  Picnic  will  be  held  on 
Sunday,  June  8,  1980,  at  Binder 
Lake,  Jefferson  City  MO.  There 
wilt  t}e  a  covered  dish  dinner 
served  at  noon  and  drinks  will  be 
furnished  by  the  Net.  For  infor- 
mation, contact  Benton  C. 
Smith  K©PCK,  net  manager, 
Prairie  Home  MO  65068, 

BARRIE  ONT  CAN 
JUN  13-15 

The  Lake  Simcoe  Hamfest 
will  be  held  on  June  13-15,  1980, 
at  Molson's  Park,  Bame.  On- 
tario. Canada.  Doors  will  open  at 
12:00  noon  on  Friday,  June  13. 
Registration  at  the  gate  is  $5  00 
and  pre-registralion  is  S4.0Q. 
with  children  under  the  age  of  18 
admitted  free.  Tatk-in  on 
VE3LSR  146.85.  146.52  simplex, 
and  3780  kHz.  For  information, 
reservations,  or  tickets,  write  to 
Lake  Simcoe  Hamfest.  PO  Box 
2283.  Orillia  ONT,  Canada  L3V 
6S1. 

OXFORD  ME 
JUN  28 

The  Yankee  Radio  Club.  Inc., 
of  Maine,  will  hold  its  Yankee 
Hamfest  '60  on  Saturday,  June 
2B,  1980.  at  the  Oxford  County 
Fairgrounds  in  Oxford  ME.  Fea- 
tured will  be  computer  displays, 
talks  on  selected  subjects,  a 
ladies  program,  a  youth  pro- 
gram, swap  tabies,  door  prizes, 
and  a  buffet  dinner  in  the  eve* 
ning.  Registration  will  be  $8.00, 
complete  with  a  dinner  and  door 
prize  chances;  $7.00  for  early 
registrations.  For  admission  on- 
ly, at  the  gale,  the  cost  is  $2.50, 
Camper  hookups  will  be  avail- 
able for  Friday  and  Saturday 
nights  at  $2.00  per  night.  Talk*in 
wilt  be  on  146.28/.88  and  on 
146.52.  For  Information  and  reg* 
fstration.  send  an  SASE  to  Lyn- 
da Mount,  198  Cony  Extension, 
Augusta  ME  04330. 

BURLINGTON  ONT  CAN 

JUL  5 

The  Burlington  Amateur 
Radio  Club  will  hold  its  6th  an- 
nual Ontario  Hamfest  1960  on 
Saturday,  July  5.  1980.  at  the 
Milton  Fairgrounds,  just  south 
of  the  intersection  of  Highways 
401  and  25  (Exit  39).  General  ad- 
mission is  $3.00;  children  and 
ladies  are  free.  Pre-regtstration 
before  June  15.  1980,  is  $2.00. 
Gates  will  open  Friday,  July  4, 
1980.  at  12:00  noon  and  Salur- 
day,  July  5, 1980,  at  7:00  am.  The 


flea  market  opens  at  8:00  am 
and  tables  are  free.  There  will  be 
camping  available  and  food  and 
prizes.  Talk-in  on  14?*81/.21 
VE3RSB.  For  information,  write 
BARC,  Box  836.  Burlington  ONT 
CAN  L7R  3y7. 

WAUKESHA  Wl 
JUL  19 

The  Kettle  Moraine  Radio 
Amateur  Club  (KMRA)  will  hold 
its  annual  hamfest  on  Saturday, 
July  19,  1980,  beginning  at  7:00 
am,  at  the  Badger  Raceway, 
Waukesha  WL  The  Badger 
Raceway  is  located  west  of 
Dousman  on  U.S.  18,  3^^  miles 
from  the  intersection  of  1-94  and 
State  Highway  67.  There  will  be 
overnight  camping  on  the 
grounds  on  Friday.  Tickets  are 
$1.50  in  advance  and  $2.00  at 
the  door.  Talk-in  on  146.52, 
52.525.  and  28.650  MHz.  For  ad- 
ditional information  and  ad- 
vance tickets,  write  KMRA 
Hamfest,  108  Shepard  Ct., 
Mukwonago  Wl  53149. 

WEST  FRIENDSHIP  MD 
JUL  27 

The  Baltimore  Radio  Amateur 
Television  Society  will  hold  its 
annual  BRATS  Maryland  Ham- 
fest on  Sunday,  July  27, 1980,  at 
the  Howard  County  Fair- 
grounds, just  off  1-70  and  Route 
32  at  Route  144,  West  Friend- 
ship MD.  Beginning  at  8:00  am, 
activities  will  be  held  rain  or 
shine.  Talk-In  on  .63/.03,  .16/.76, 
and  .52  simplex.  For  information 
or  table  reservations,  write 
BRATS,  Box  5915.  Baltimore  MD 
2120S. 

GEORGETOWN  IL 
AUG  30  31 

The  IINana  Repeater  System, 
Inc.,  amateur  radio  club  will  hold 
its  11th  annual  Danville,  Illinois, 
Hamfest,  Saturday  and  Sunday, 
August  30-31,  1980,  at  the 
Georgetown,  Illinois.  Fair- 
grounds. Advance  gate  dona- 
tions are  $1 .50  per  adult;  $2.00  at 
the  gate,  with  children  14  years 
and  younger  free.  Activities  will 
include  two  days  of  flea 
markets,  commercial  exhibitors, 
RTTY  setups,  an  Antique  Wire- 
less  Association  display,  a 
home-brew  builders  contest,  a 
USAF  MARS  station,  and  other 
interests.  Meals  and  refresh- 
ments will  be  served  both  days 
and  overnight  camping  facilities 
are  available.  For  more  informa- 
tion or  advance  tickets,  send  an 
SASE  to  llliana  Repeater  Sys- 
tem, Inc..  PO  Box  G,  Cat  I  in  IL 
61817. 
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INEXPENSIVELY  SUPERIOR 

The  DS2000  KSR  is  the  lowest 
priced  liTTY  terminal  availahle 
with  these  advanced  features: 


TX  RX  Operation  on  Baudot  and  ASCII  RTTY  plus  Morse  Code  (Morse  RX  optional) 

Integrated  keyboard  and  video  generator  allows  editing  of  transmit  text 

Full  24  line  by  72  characters  per  line  display 

Bright/di|n  display  of  characters  differentiates  between  TX  and  RX  display 

Morse  receive  option  may  be  added  at  any  time 

Separate  CW  identification  key  for  RTTY  operation 

Status  line  on  top  of  screen  shows  terminal  operating  conditions 

Pretype  transmit  message  into  255  character  buffer;  edit  before  transmitting 

2  programmable  Here  Is  messages 

Word-wrap*around  prevents  word  splitting  at  end  of  display  line 

Word  mode  allows  edit ing  of  text  to  be  transmitted 

Quick  Brown  Fox  and  RYRY  test  message  keys 

Small  size  metal  cabinet  gives  effective  RFI  shielding  from  transmitters 

Loop  compatible  RTTY  connections  and  plus  or  minus  CW  key  connections 

1 1 0  and  300  baud  ASCI  I 

45.50,57.74,100  baud  Baudot 

1-1 75  wpm  Morse  transmit 

1-1 75  wpm  optional  Morse  receive 

1 20/240  V.  50/60  Hz  power 

Internal  CW  side-tone 

UnShift  On  Space  for  Baudot 

Keyboard  Operated  Switch 

SYNC  idle  for  RTTY 

One  year  warranty 


HAL  Communications  and 
amateur  radio  serving 
tlie  1980  Winter  Olympics 
through  W,0,R.A.N. 
(Winter  Olympics  Radio 
Amateur  Network) 


Write  or  give  us  a  call  Well  be  glad  to  send  you  our  new  RTTY  catalog. 


m 


HAL  COMMUNICATIONS  CORP. 

Box  365 

Urbana,  HJinois  61801 

217  367  7373 


For  our  European  customers,  contact:  Richter  &  Co.  D3000 
Hannover  1  •  I. E.G.  Interelco.  6816  Bisaone/Lugano  *  Radto 
Shack  Ltd.,  London  NW6  3AY  •  ErikTorpdahl  Telecom.  DK  3600 
Stentose  Denmark 


DS2000  KSR $499.00 

ESM-914  Video  Monitor...$169.00 

MR2000 
Morse  receive  option.„.$159.00 


§^  fielder  Serv*ce—see  page  195 
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/Microcomputer 
Interfacing 
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Fig.  4,  Pin  configuration  for  fhe  8085  central  processor  unit  or  micro- 
processor chip, 


Bit 

DO 
D1 

02 
D3 
D4 
D5 
D6 
D7 


Function 


Defines  Port  A 
Dfif  ines  port  B 
Daf  mes  port  C 
Defines  Port  C 
Porl  A  Interrupt  Enable 
Port  B  Interrupt  Enable 
Timer  Control 
Tinner  Control 


I    Logic  1  =  Input,  Logic  0 =Output 

t    Four  modes  possible 


Timer  Controt  Btts 


Function 


D7 
0 
0 
1 
1 


D@ 
0 
1 
0 

1 


No  effect  upon  the  counter 

Stop  counting 

Stop  after  this  count  has  been  completed 

Load  counter  and  start  counting.  If  the 

counter  Is  running,  load  and  restart  after 

the  current  count  has  finished, 


Tabfe  2.  Control  bit  designations  and  ttieir  functions.  Ttiese  bits  are 
used  to  program  the  8155's  control  register  to  control  the  various 
8155  t/O  ports,  interrupts,  and  ttmer. 


Functfon 

Command/Status  Register 
Pon  A 
Port  B 

Port  G 

Counter  bits  D7-D0 

Counter  bits  D13-D8  and  Counter 

Table  3. 


Address 

xxxxxooo 

XXXXXOOl 
XXXXX010 
XXXXX011 
XXXXX100 
XXXXX101 


from  page  27 

pin  5)  SO  that  It  could  be  sensed 
by  the  RIM  instruction,  or  it 

could  be  connected  to  one  of 
the  8085'5  interrupt  pins,  R3T 
7.5,  for  example,  so  ihat  the  end 
of  the  timer's  period  could  be 
detected  through  an  interrupt 
action.  The  timer  s  output  is  fair- 
Ey  flexible,  being  programmed  to 
operate  in  one  of  four  ways 
shown  in  Tabfe  1. 

These  control  bits,  M2  and 
M1,  are  the  most  significant  bits 
in  the  1&bit  count  vaiue  that  is 
programmed  into  the  counter. 
Since  the  counter  is  only  14  bits 
long,  the  control  bits  are  not  in- 
cluded in  the  count  Itself,  but 


are  used  by  the  counter's  con- 
trol logic  to  determine  the  state 
of  the  counters  output  when  the 
count  has  been  finally  decre- 
mented to  zero.  Whenever  a  new 
14-bit  count  value  is  repro- 
grammed  into  the  counter, 
these  two  control  bits  also  must 
be  included  in  the  new  16  bit 
word. 

The  8155  read/write  memory 
chip  also  has  an  internal  control 
register  that  is  loaded  with  an 
etght^bit  byte  that  is  used  to 
determine  the  operation  of  the 
I/O  ports  and  I4*bit  counter.  The 
various  control  register  bits  and 
their  functions  are  shown  in 
Table  2- 

There   are    six    device   ad^ 


dresses  that  are  associated 
with  the  8155  in  an  SOSS-based 
system.  These  addresses  con- 
trol the  I/O  ports,  the  timer,  and 
the  control  register.  The  control 
register's  address  may  be  used 
in  a  read  operation  to  read 
various  conditions  or  various 
status  bits.  We  shati  not  discuss 
this  further  The  individual  ad- 
dresses and  their  functions  are 
shown  in  Table  3. 

In  our  80B5-based  system, 
these  devices  have  addresses 
200  through  205.  Remember  that 
Ihe8l55"s  chip  enable  input,  CE, 
must  be  at  a  logic  zero  for  the 
memory  or  I/O  devices  to  oper- 
ate  properly.  The  final,  minimum 
system  that  we  have  configured 


is  shown  in  Fig.  3,  Two  addi- 
tional integrated  circuits,  an 
SN74CW  hex  inverter  and  an 
SN7402  quad  NOR,  are  needed 
to  provide  gating  and  inverting 
I  unctions.  (See  Fig.  4  for  8085 
pin  configuration.)  Note  the  use 
of  address  bit  A15  to  select  be- 
tween the  8155  and  8355  chips. 
We  have  chosen  the  8355  as  the 
read-only  memory  chip  in  this 
system.  In  our  next  column,  we 
will  explore  the  use  of  this  sys- 
tem and  the  deveiopmenE  of 
some  software  examptes  that 
n^ay  be  used  In  small  control 
systems. 
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Ham  Help 


Recently  I  got  a  Mite  UGL-41 
teleprinter,  which  works  from 
110'Volt,  400'Hz  mains.  I'm  look- 
ing for  someone  who  is  experi- 
enced in  such  power  supplies, 
has  a  supply  for  sale,  or  maybe 
has  a  surplus  unit.  We  have 
220volt,  SO-Hz  mains  here,  but 
this  IS  not  the  real  problem.  I  am 
also  looking  for  a  manual  and  a 
spare  parts  source  for  my  Mite. 


Thank  you. 

Detlev-R.  Flie^ner  DL7VS 

Glockenbiumenweg  26  a 
1Q00  Berlin  47  West  Germany 

Our  Apple  computer  net 
meets  every  Sunday  night  0100Z 
on  14.329  MHz  ±QRM.  If  you 
have  a  problem  in  programming, 
this  may  be  the  place  to  find  an- 
swers, or  give  help  to  someone 


else.  SWLs  may  mail  questions 
to  me  for  airing  on  ihe  net. 

James  E*  Hassler  WB7TRQ 

129  Parft  Ave, 

Orchard  Valley 

Cheyenne  WY  82001 

I  would  like  hams  who  live 
within  100  miles  of  the  San  An- 
dreas FauH  on  the  west  coast  of 
North  America  and  who  would 
like  to  participate  in  an  earth- 
quake prediction  project  to 
please  send  an  SASE  to  me. 
This  is  a  tx)na  fide  project  to 
cooperate  with  the  U,S,  Geolog- 


ical Sun/ey  to  supply  data  on 
band  conditions  to  a  scientist 
who  is  studying  the  electromag- 
netic field  of  the  San  Andreas 
Fault. 

Lawrence  I  Cotariu  KA&GV1 

8041  N.  Hamlin  Avenue 

Skokie  IL  60076 

I  need  an  operation  or  service 
manual  for  a  Clegg  FM-27B.  1 
will  copy  and  return  or  pay  for 
copies.  Thanks, 

Jung  Y.  Lem  KB6B0 

5222  Cortnga  Drive 

Los  Angetes  CA  90042 
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OSCAR  Orbits 


Courtesy  of  A  MSA  T 


Any  saleltile  placed  into  a  near  Earth  orbit  suffers  from  ttie 
cumulative  effects  of  atmospheric  drag.  Ttie  much  publicized  de- 
scent of  the  Skylab  space  station  was  a  graphic  demonstration  of 
these  effects, 

The  OSCAR  satellites  are  subject  to  atmospheric  drag,  of  course, 
and  the  present  period  of  intense  solar  activity  has  accentuated  the 
problem.  During  this  period,  our  sun  has  been  expelling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  increasing  the  density  (and  thus  the 
drag)  there.  It  is  through  this  region  that  the  DSCARs  must  pass. 
OSCAR  8,  in  a  lower  orbit  than  OSCAR  7,  is  the  more  seriously  af- 
fected of  the  two. 

ff  the  drag  factor  is  not  considered  when  OSCAR  calculations  are 
performed,  long-range  orbital  projections  will  be  in  error.  For  exam- 
ple, by  the  end  of  1979,  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  it  to  move  into  a  lower  or- 
bit, resuiting  In  a  shorter  orbital  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  location  earlier  than  predicted. 

Using  data  supplied  to  us  by  Dr.  Thomas  A.  Clark  W3IWI  of  AM- 
SAT,  the  equatorial  crossing  tables  shown  here  were  generated 
with  the  aid  of  a  TRS-80TM  microcomputer.  The  tables  take  into  ac- 
count the  effects  of  atmospheric  drag  and  should  be  in  error  by  a 
few  seconds  at  most. 

The  Hsted  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later 
(two  hours  iess  five  minutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  29°  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world  from  you,  it  will  descend  over  you.  To  find  the 


equatorial  descending  fongltude,  subtract  166°  from  the  ascending 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole,  add  29 
minutes  to  the  time  it  passes  the  equator.  You  should  be  abie  to 
hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  If  OSCAR  is  above  the  horizon  (and  thus  wKhin  range) 
at  your  location  is  to  take  a  globe  and  draw  a  circte  with  a  radius  of 
2450  miles  (4000  kilometers)  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it.  If  it  passes  right 
overhead,  you  shouid  hear  it  for  about  24  minutes  total.  OSCAR  7 
will  pass  an  imaginary  line  drawn  from  San  Francisco  to  Norfolk 
about  12  minutes  after  passing  the  equator.  Add  about  a  minute  for 
each  200  miles  that  you  live  north  of  this  line.  If  OSCAR  passes  15° 
east  or  west  of  you,  add  another  minute;  at  30*^,  three  minutes;  at 
45'=',  ten  minutes.  Mode  A:  145.85-,95  MHz  irpiink,  29,4-29.5  MHz 
downlink,  beacon  at  29.502  MHz.  Mode  B:  432.125  .175  MHz  uplink, 
145.975,925  MHz  downlink,  beacon  at  145.972  MHz, 

At  press  time,  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days. 
Monday  is  QRP  day  on  OSCAR  7,  while  Wednesdays  are  set  aside 
for  experiments  and  are  not  available  for  use. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes. 

To  calculate  successive  OSCAR  S  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day,  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26°  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francisco-toNorfolk  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145.85-.95  MHz  uplink^  29.4-29.50 
MHz  downlink,  beacon  at  2940  MHz,  Mode  J:  145.90-146-00  MHz 
uplink,  435.20-435.10  MHz  downlink,  beacon  on  435.090  MHz. 

OSCAR  8  is  in  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7.  Wednesdays  are  reserved  for 
experiments. 
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Ham  Help 


I  am  looking  for  a  bimetallic 
thermostatic  heater,  60^  to  70^ 
centigrade,  for  a  crystal  oven*  or 
a  successful  electronic  temper- 
ature control  for  same,  working 
off  of  5  to  12  volts. 

I  am  also  looking  for  a  sche- 
matic and/or  alignment  data  for 
a  Wells  Gardner  Co.  receiver, 
model  CWQ  46229.  Any  help  will 
be  appreciated. 

Rex  D.  Faulkner 

3416  Brinkley  Road,  Apt.  102 

Temple  Hills  MD  20031 


For  informational  purposes, 
Tm  interested  in  locating  ama- 
teurs who  have  operated  in 
former  European  colonies  or  ter- 
ritories. 

Gary  Mitchell  WA1GXE 

Box  1003 
Fafrfield  CT  06430 


I  am  interested  in  ol>taining 
information  regarding  any  modi- 
fications to  the  Heathkit  HW- 
101  transceiver  or  the  Heathkit 


Mono-Bander  transceivers,  HW- 
12,  HW'22,  or  HW-32. 

Doug  Limbaugh  WA9GPH/8 

2030  Riverside  Court 

Lansing  Ml  46906 

I  need  a  repair/service  manual 
and  pattern  pictures  for  a  Cen- 
tral Electronics,  Inc.,  R.F,  Distor- 
tion indicator,  model  DI-1,  aerial 
#2056.  manufactured  by  P&H 
Electronics  of  Lafayette,  In- 
diana. I  will  pay  reasonable 
copying  charges  if  a  manual  is 
not  available. 

James  F,  Hartley  W1DIS 

US  Route  #302,  Box  11 

Raymond  ME  04071 


In  May,  I'm  being  transferred 
to  Ft.  Polk,  Louisiana,  and  need 
some  information  on  clubs  and 
activities  in  the  Ft.  Polk  area. 
Can  anyone  help? 

SSG  Gene  Slaten 

3  BDE  LDRSP  SCH 

APO  NY  09074 


I  need  a  schematic  for  a  Hy- 
Gain  model  6280  hand-held 
VHF-UHF  monitor-scanner.  It  is 
a  discontinued  model  and  any 
help  will  be  appreciated* 

John  Ward  WB9EDI 

231 1  Schumacher  Drive 

Mishawaka  IN  4B544 
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FAST  SCAN  ATV 


WHY  GET  ON  FAST  SCAN  ATV? 

You  c^n  sand  broadc^it  quaiiiy  video  of  home  movies,  video 
tip«s,  computer  gam  as,  etc,  at  a  cost  that  it  Iks  thart  slosca^. 
Ret  My  improvet  public  tefvice  com  mu  meat  io^s  for  parddit, 
RACES,  CAP  learchin,  waather  Match,  etc. 
OX  it  about  the  lame  a$  2  meter  simplex  -  15  to  100  miles. 


ALL  IN  ONE  BOX 

TC-1  Tranffiirttef/Coiiy 

Plug  ifi  camera,  ant,  mic  and  you  srv 

on  ttte  air ,  .  ,  .  $399  pfid 


HITACHI  HyS2  TV  CAMERA 
High     performance     dosed     circuit 
csm«r4  iust   right  for  stv.  with  I  em 
*  .  S239  ppd 


PUT  YOUR  OWN  SYSTEM  TOGETHER 


..SEE  US  w  D^vTO^t•■ 


TVC-1B    CONVERTER 
mh2  down  to  ch  2  or  3 . 

TXAfi  EXCITER  .  .  ,  . 

PAS  10  WATT  LINEAR 

FMA5  Audio  Subcamar , 


tunes    420 

$49  SO  ppd 

,    SS9  ppd 

.    $79  ppd 

$24.50  ppd 


SEND  FOR  OUR  CATALOG,  WE  HAVE  IT  ALL 

Modules  for  the  builder,  complete  units  for  the  operatoi^ antennas, 
color  camerai,  repeaters,  preamps,  linears,  video  ider  af>d  clock, 
and  more.  1 9  years  io  ATV. 

Call  213-447-45^  "^^^ 


lA^lAhHt'-LAT' 


P.O.  ELECTRONICS 

Maryanc  2S22  RAXSON  j^^ 

WB6YSS       ARCADIA.  CA  91006        wSORG 


•'CALL  FOR  QUOTE" 


KENWOOD 
TS-520SE 


MADISON  ELECTRONICS 
SUPPLY,  INC. 


k^45 


1508  McKinney  •  Houston.  TX  77002 

(713)658-0268 

MASTERCHAnGE  •  VISA 


PRIME 

STRIKES 
AGAIN 


After  removing  most  of  our  data  pro- 
cessing work  from  our  Prime  computer,  we 
were  lioping  that  it  would  be  able  to  at 
least  keep  up  with  the  Reader  Service  re- 
quests for  literature.  Several  thousand 
readers  suffered  through  our  tussles  with 
the  Prime  when  we  tried  to  have  it  handle 
subscriptions  ...  a  battle  we  lost,  leaving 
thousands  of  readers  angry  In  the  process. 

Now  that  the  Reader  Service  processing 
is  over  two  months  behind,  we  admit  that 
the  Prime  seems  to  have  totally  defeated 
our  best  intentions.  We  are  moving  the 
data  processing  involved  to  an  outside 
agency,  so  it  should  get  back  on  schedule 
In  short  order.  This  service  is  going  to  be 
handled  by  the  nationally  famous  A.  C. 
Nielsen  Company. 

Subscriptions  are  now  being  processed 
by  Fulfillment  Associates  on  Long  Island 
and  our  complaint  department  has  been 
dropped  from  twelve  full-time  people  to 
one  part-timer. 

You  might  think  that  a  magazine  which 
deals  in  part  with  computers  would  know 
better  than  to  get  into  a  fix  like  that,  but  the 
sad  fact  is  that  it  is  difficult  to  know  for 
sure  with  a  new  system  such  as  the  Prime. 
We  depended  mostly  on  the  people  from 
Prime  . . .  and  believed  them. 

Readers  who  have  requested  informa- 
tion in  recent  months  and  not  gotten  it 
should  try  again ...  Nielsen  will  get  it 
done,  and  quickly.  Please  don  t  blame  the 
advertisers  . . .  just  us.  We  are  sending  the 
big  jobs  we  had  planned  for  the  Prime  out 
to  service  bureaus  such  as  Nielsen  and 
FAI,  and  turning  most  of  the  other  data  pro- 
cessing we  need  over  to  in-house  MSI  and 
TRS-80  systems.  We  have  been  finding 
them  easy  to  use,  surprisingly  dependable, 
easy  to  program,  and  capable  of  handling 
an  astounding  amount  of  work. 
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All  New  HF/SSB 

5  Band  Transceiver 
The  SS-105 

A  newly  developed  afl  sofid  state  transceiver  that  offers  performance 
you  wouldn't  expect  from  a  miniature  unit  this  size.  Features  superb 
sensitivity  on  all  bands,  multi-mode  operation  including  USB,  LS8, 
CW  and  FM,  and  its  light  weight  and  compact  size  make  it  truly  portable. 

•  Covers  the  80M,  40M,  20M,  15M  and  10M  bands. 

•  Includes  separate  transceiver  input  and  output  connections, 

•  Power  output:  Model  SS-1  OSS     10  watts 

Model  SS-105D  100  watts. 

•  Weight:  3  kg  (6,6  pounds}. 

•  Dimensions:  17.8W  x  12.4H  x  27.2cm D, 

{7  X  4.9  X  10.7  fnches) 

•  Accessaries  available  include  Noise  Blanker,  5Q0Hz  CW  filter, 
FM,  RX  and  TX  Modules,  Clip-on  rechargeable  battery  pack. 


Model  SS-105S 


Model  SS-105D 


SOON! 


200  WATT  SSB  TRANSCEIVER 


One  of  the  most  popular  transceivers  ever 
made  {over  18,000  sold  in  4  years)  will 
soon    be  available    in    limited   quantities 
from   M   &  M.  And  the  new  price  will 
truly  amaze  you! 

We'll   have  a  few  samples  on  display 
at  Dayton,  so  be  sure  to  visit  our  booth. 


DISTMBUTORS 

2785  Kurtz  Street.  Suite  4,  San  Dieno,  CA  92110 

P.O.  Box  82183,  San  Diego,  CA  92138  CALL  (714)  299-9741 

See  us  at  Dayton!  Well  have  some  great  bargains!" 


^26 


1^  Resdef  S^rvtce—see  page  795 
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New  from  Longs 


Kenwood 


1000 


compact  communications 

receiver  ^keimxa/ood 


digital  dlsptay 
St  clock/timer 


analog  dial 


AM  wide 
switch 


attenyator  switch 


N   i|   III!   I 


The  new.  compact  (12^iW  x  4^/sH  x  8-9/16"D)  R-IOOO  is  a  hrgh  class 
general  coverage  receiver  covering  30  bands  Jrom  200  KHz  to 30  MHz,  It 
features:  PLi  synthesizer,  digita!  display  readout  (1  KHz  step)  and 
analog  dmJ  calibrated  at  10  KHz  intervals  from  0  to  1 ,000  KHz  The  1 2 hr. 
quartz  digital  clock  with  tinner  can  be  set  to  go  on  or  off  at  any  time  A 
stepped  RF  attenuator  provides  20.  40.  and  60  dB  attenuation  to  protect 
the  unit  from  damage  by  high  input  power  signals  Atso  features:  3  stage 
IF  filter,  tone  control,  built-in  noise  blanker,  dimmer  switch,  record mg 
terminal. selectable  AC  power  voliage  (100.  120.  220  or  240  VAC),  wire 
antenna  terminalsandUHF  connector  (SO-239  for  coax  cable),  large  10 
cm  built-in  speaker,  external  speaker  jack.  2  position  antenna  selector 
switch,  accessory  terminals  for  timer  and  mutino  circuit  Has  calibrated 
S  meter.  AF  gam  contfol,  4  mode  switches.  Selects  LSB/CW.  USB, 
narrow  AM  or  wide  AM 


Sensitivity  (S  +  M/N  10  dS  or  mom)  SS0  ?00 
KHz  '  2  MHz.  5  micro  V  AM  50  micro  V  SSB  2 
MHz  -  30  MHz  0,5  micro  V.  AM  5  micro  V 
F  req  uency  stab  i  tit  y  ^i  2  K  Hz  Ma  m  fro  m  1  ^60  mi  n. 
after  po*ef  on,  ■  300  Hz  max.  in  evtry 
subsequent  30  min  Selectivity  AM  l^t6e)  12 
KHz  al  -6dB.  25  KHz  at  -SOdB  AM  (narrov*)  6 
KHz  at  -6dB,  18  KHz  at  -50dB.  SSB/CW2.f  KHz 
at  -6dB.  5  KHz  at  -60dB. 


499.00 


List  Price.  CaU  for  quote, 


V/SA 


Use  your  Master  Charge 

or  BankAmericard/VISA 
when  you  order. 


Ham  Radio  Department  Store 

MAIL  ORDERS:  P  O  80X  11547  BIRMINGHAM.  AL  35202    *  STREET  ADDRESS:  2608  7TH  AVENUE  SOUTH  BIRMINGHAM   ALABAMA  3523J 
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A  full  2KW  PEP  amplifier 

at  a  price  you  can  afford 

The  DENTRON  Clipperton 

linear  amplifier! 


Plate  current/ 
Plate  voitage  meter 


HI/LOW 
power  switch 


Meter  function  switch 


Band  selector 
swrtch 


%si 


-    .A**' 


1-^^1/7 


poriEn 


TiMVMS**!^ 


PUft«« 


flfculrt^ 


I^^BlC 


Power 

CHI/off  SWJtctl 


Load  control 


Stand-by  switch 


Tune  control 


The  Clipperton  L  linear  amplifier  covers  1 60-1 5  meters  and  most  MARS 
frequencies.  It  delivers  2000  watts  PEP  input  on  SSBand  1000  watts  DC 
input  on  CW.  RTTY,  or  SSTV:  all  continuous  doty.  There  are  four  S72B 
triodes  operating  in  grounded  grid*  hi/lo  power  switching  and  linear 
bypass  from  the  front  panei  a  large  jlluminaled  meter  for  monitoring 
plate  current  and  plate  voJtage.  a  buift-in  continuous  duty  power 
supply-2500  volt  idle  SSB  —  1800  volt  idfe  CW  approxunately  with  rear 
panel  selection  of  117  voits  or  234  voits  primary  transformer  taps  and 
adjustable  ALC.  The  Clipperton  L  also  features  forced  air  cooiing  tor 
longer  tube  life,  harmonic  supression  that  meets  or  exceeds  FCC 
requirements,  50  ohm  impedance  unbalanced  a!  better  than  1  5  to  1 
VSWR  and  50  ohm  output  impedance.  Size:  6"H  x  14V2W  x  14V/^D, 
Weight:  42  lbs. 


CALL  NOW! 


699.50 


List  Price.  Call  for  quote. 


Call 
'foUFree 


SCO*  633*  3410 


IN  ALABAMA  CALL  1-800-292-8668  9  AM  TIL  5:30  PM  CST,  MONDAY 


U  FRIDAY 


^  Reader  Servtc^see  page  tB5 
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AUDIO  &  VIDEO 
RECORDING 

A.  The  Complete  Handbook  of  Video- 
casselte  Recorders  -  For  (he  n  on -lech  meat 
user  o*  vidcocassette  recorders.  Jt  has 
simple  language  and  pracical  examples  to 
make  clear  common  sdyations    I  N   30639 

5+95 

B.  Questions  &  Answers  About  Tape  Re- 
cordirtg  -  Covers  every  aspecl  of  lape  re- 
cordtrig  It  is  divided  mto  19  chapters  and 
answers  in  simple  every  day  language,  the 
most  asked  questions   I  N   30635 5,95 

C.  Microphones— How  They  Wor1<  &  How  to 
Use  Them  -  A  new  manual  for  learning  how 
mics  work  and  how  to  use  them  Explains 
technical  lerms.  applications  and  problems 

I  N  3064T  _  . , 5,95 

D.  Uodftrtlifiding  Sound.  Video.  &  Film  Re- 
cording *  Tells  how  they  work,  whais  best 
for  you  and  descnt^es  the  backgrour^d  and 
the  virtues  and  limitations  lor  each  I.M. 
30649  S.^ 

E.  Acoustic  Techfiiques  for  Home  & 
Studio— A  book  thai  points  the  way  to 
reasonable  solutions  for  many  common 
problems  m  home  acousitcs 

IN   30634  e.95 

F.  The  Complete  Handbook  of  Public  Ad- 
dre«s  Sound  Systems  -  A  lolal  guide  to 
design,  purchase,  installation,  use  and  oper- 
ation Covers  church,  hall,  school  PA 
systems.  I  N  30551  , . . .  7.95 

G.  How  to  Build  a  Small  Budgel  Recording 
Studio  from  Scratch  -   \2  tested  designs 
Everything  you  need  to  design,  build,  and 
operate   your  own   recordfog   studio    For 
small  studios  IN.  30655  fl.95 

HOW  TO  BUILD  &  REPAIR 

H.  How  lo  Select  and  Insiall  Your  Own 
Speakers  *  How  lo  get  the  best  sound  repro- 
duction from  any  audfo  System   At^C)roMgh 
understanding  of  speakers  &  how  to  install 
ttiem    IN   30650  5.95 

I.  Mimeograph  Operstlon,  Miintenance  & 

Repair  -  A  guide  to  under  standing,  operat- 
ing and  servicing  every  kmd  of  school, 
office,  church,  club  mimeograph  Detailed 
information  on  all  aspects  of  use  IN  30647 

6.95 

J.  How  to  Design,  Build, &  Test  Complete 
Speaker  Systems  -  Contains  a  vanety  of 
ready  to  build  speaker  projects  pfus  all  the 
info  a  begi nner  needs  to  design  and  build  his 
own   I  N   306S2 7,95 


SEWING  WITM 
0t  SCRAPS 


IXIBHWG  aOV  T0 
ThX  U  imPLIffE 


K.  Ctitelte  Tape  Recorder*  Mow  They 
Work  -  Care  and  Repair  •  A  cassette 
handbook  with  a  well  rounded  picture  of 
equipment  and  how  to  keep  ri  running  m  top 
condition  Covers  some  basic  repairs  I  N. 
30636 S.^ 

U  Servicing  Cas&ette  &  Cartridge  Tape 
Players  -  A  practical  source  o1  information 
on  cartridge  and  cassette  players  of  every 
description  Testing,  adjustments  are  in 
each  chapter.  LN.  30637 ,  6.9S 

M.  How  to  Repair  Movie  &  Slide  Projectors  - 

Step  by  step  do-ityoursett  repairs  lor  8mm, 
I6mm,  35mm,  film  strip,  slide,  overhead  ar>d 
opaque  projectors,  and  sdent  and  sound  film 
viewers   IN   30648.  7.95 

N.  Photo  Guide  to  4M/FM  Stereo  Repair  ^ 
An    easy    to    use   troubleshooting    guide 
Covers  the  most  popular  stereos  in  down  to 
earih  language  and  sfep  by  step  liiustra- 
tions  I  N  30646    .  7.9S 

O,  The  ABC  Book  o1  Hi-fi/ Audio  Projects  - 

A  make  it  yourself  book  for  hob bi sis. 
begmr^ef  or  advanced  Design  and  build 
your  own  equipment  Each  project  has  de- 
tailed insiructions  lo  make  it  easy  enough 
for  a  l>egmner    IN.  30658  4.95 

FLYING 

p.  Hang  Gliding  -  Fly  Like  a  Bird  <  The 
complete  flight  manual  for  hang  gliding 
enthusiasts  All  you  need  to  know  about 
weather,  construction  and  activities  m  the 
sport   IN  3061 5    . .  „ 5.95 

O.  Ltirning  How  to  Fly  an  Airplane  -  II 
you're  thinking  of  taking  flying  lessons,  you 
should  read  this  book  A  detailed  account  of 
what's  required  and  what  it's  hke  to  learn  to 
My  and  earn  a  license  i  H  30565  5,95 

CRAFTS 

R.  Sewing  With  Scraps  -  An  easy  to  follow 
guide  that  shows  you  how  to  turn  left-over 
scraps  and  bargain  remnants  into  beautiful 
and  stylish  clothing  and  gilts   IN,  30642 

4.95 

S.  Cratts  for  Kids  -  A  book  lull  of  easy  to 
make  projects  for  children  Inexpensive  and 
easy  to  find  materials  and  clear  explana- 
tions with  iliustrations  I  N  30638  7.95 


Call    today    for    shipping    and    handling 
charges. 

Use  your  Master  Charge 
or  BankAmericard/VISA 
when  you  order. 

Ham  Radio  Department  Store 

WAIL  ORDERS:  P  0    BOX  11347  BIRMINGHAM.  AL  35202    ♦  STREET  ADDRESS   2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 
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HOW  TQ  MAKE 

JCME 

^       EUCTRICITY 

W     FROW  WIPIO. 
WJiR  & 
SUNf 


HOME  ENERCY 

A.  How  to  M  tic  i  Y  ou  r  Own  Softr  El#ct  rf dly  * 

This  book  wHi  sihiOw  you  how  to  buiid  your 
own  solar  energy  conversiofi  system  to 
make  eJectncity  to  n^at  or  cool  your  tiome 
an<}  opxefate  applmnces  IN  30S56  ,  . .  5.0!5 

B.  Hofn«owr>9f'«  G\Mth  to  Saving  Erwrgy  > 

A  lot  of  the  best  and  st mpJest  ways  for  you  to 
save  troth  energy  and  money  For  the 
average  person  using  basic  tools.  Instruc- 
tions &  diagrams.  I.N  30644  . 5.9S 

C^  Wood  I4««ting  HandtK>ok  -  Here's  how  to 
use.  select,  install  and  maintain  fireplaces 
and  wood  stoves  and  save  up  to  50%!  Plus 
how  to  cut.  store,  season,  spfil  and  burn 
wood-  IH.  30640  _. i.95 

D.  Adding  Solar  Heal  to  Vour  Home  -  Step 
by  step  mstfucttons  for  usirig  solar  heat  in 
your  home.  A  complete  guide  to  the  practi- 
cal aspects  of  solar  heating  i.N  3CM&57  7.95 

E.  Homeowneft  Guide  1o  Solar  Heating  A 
CooMng   ^   How   to   purchase,   mslall,   and 
mamtatn    solar   heating/coolfng   and    hot- 
water  systems,  A  step  by  step  analysis.  IN 
30645 4.95 

F.  How  to  Cut  Your  Eleofrlc  BIM  and  Initall 
Your  Own  Emergency  Power  System  - 
Shows  how  to  cut  power  waste  and  how  to 
buy  and  operate  a  portable  power  generator. 

G.  The  FamJIy  Handyman  Practical  Book  of 
Saving  Home  Energy  -  Hundreds  of  tested 
ideas  to  save  your  energy  dollars  without 
giving  up  comfort.  Easy  to  read  charts  & 
diagrams.  I.N.  30653  ...,».....  h  ,..,. «  5.95 

H.  Do  II  Yourielfer'i  Guide  Id  Modern 
Energy  Efficient  Heating  A  Cooling  Sytlems 

*  How  to  choose,  instail  mamtain,  trouble- 
shoot,  and  repair  solar,  radiant,  hoi  water 
and  hot  atr  systems. . .  and  how  to  cut  down 
on  energy  costs.  I.N.  30643     ...«,....  5,9S 

L  How  to  Make  Home  Elect rfdty  From 
Wlod,  Water  &  Sunih^e  -  A  complete  gutde 
to  nature  s  forces  lo  make  your  own  electri- 
city. Lots  of  practical  data  to  app^y  to  your 
own  needs.  IN.  306S4  .. ..*^-. 5*95 


COMPUTERS 

J.  Mkroproceaaor  Programmfng  for  Com* 
puter  Hobbylflli  •  24  chapters  oi  solid  mfof- 
mation  covering  the  basics  of  computer 
programming  in  simple,  eaay  to  understand 
language.  LN.  30511 ..    8.95 


K.  57  Practical Programt  &  Games  In  BASIC 
Programs  -  For  everythmg  from  space  war 
games  to  black  jack  All  prog  rams  wiM  run  on 
any  floatmg  point  BASIC.  IM.  30501.  .  7.95 

L,  Beginner"!  Guide  to  Mfcroprocettort  * 

Everyihmg  you  need  to  know  to  gel  started 
with    personal   computers   and    micropro- 
cessors.   An    in-depth    mtroduction     I N 
30502    ...:„. ., 5,95 

M,  Getting  lh«  Mott  Out  of  Your  Eleetrtmk: 

Calculator  -  Numerous  practical  examples 
and  shortcuts  and  how  to  get  the  right 
answer  in  the  least  t^me  Uses  every  ^ay 
calculations.  I.N.  3052&  . .  _  .      4.95 

H.  The  "CompuLalor'  Book  -  Building  super 
calculators  &  minicomputer  hardware  w^th 
calculator  chips.    Includes  many   projects 
with  easy-to-undersland  instructions    i,H 
30509 ._....  7.95 

O.  U nderft tending   Micro   Computtrs   and 
Small  Computer  Syttemt  -  Easy  reading 
book  with  all   the  fundamental  concepts 
behind  micro  computers.  fncJudes  glossary 
3D0  pages  of  no  nonsense  text,  IN.  32404, 

9^95 

AMATEUR  RADIO 

P.  Ameoo  Novice  Class  Radio  Amateur 
License  Guide  -  The  fastest  way  to  a  ham 
ticket  .  .  Includes  FCC  questions,  easy-to 
understand  answers  and  an  FCC  type 
multiple  choice  practice  exam.  LN,  24820 

1.00 

Q,The  Complete  Shortwave  Listener's 
Haodbooic  -  A  total  explanation  of  the  hobby 
of  shortwave  listening.  Packed  with  Itttle 
known  facts  and  a  lot  of  interesting  short- 
wave history.  I.N.  30532 9;95 

H.  How  to  Be  A  Ham  -  tnctudes  the  latest 
FCC  rules.  All  you  need  to  know  about  the 
fascinating  world  of  amateur  radio.  Tells  you 
the  basics  of  a  hobby  that  can  take  you 
around  the  woiidf  LN.  30533  ...    3.95 

S.  Better  Shortwave  Reception  -  How  your 
radio  receiver  works,  how  to  adjust  it  for  best 
performance,  all  about  VHF-FM  scanning 
receivers,  m  short,  alt  about  shortwave 
reception  and  how  to  make  it  your  hobby 

T,  ARRL  Code  Kit  *  Boost  your  code  speed 
from  5  to  13  wpm  quickly,  easily  and 
enjoyably.  2  hrs.  of  random  code  groups  on 
cassettes,  5.  7 '4.  10,  and  13  wpm  plus  an 
illustrated  guide.  IN    10046  .  S.OO 
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Call  today  for 
charg^^. 


shipping 


handling 


CaU 
TMFtee 


800-  633-  3410 


IN  ALABAMA  CALL  1-800-292-8668  9  AM  TIL  5:30  PM  CST,  MONDAY  THRU  FRIDAY 
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Power  to  the  mobile 


•  !• 


orators!  ICOM  IC-255A 


25  watt  2  meter 
FM  transceiver! 


}Um 


CALL 
NOW! 


flcan  tp«#d 


LED  frtquenqr  rMdout 


S-m«t«r/RF  output 


RtT  control 


memory  write 


tuning  speed 


P  ■      Vb,    *■!■«-!■   , 


41      -i     «     I  .  I      ■  * 


JaTm*   *   *   *■   ' 


-K    ±..  *    *■   * 


li    I  M  I 


The  micfOprcx;essof  controlled  IC-265A  ts  a  compact  unit  which  packs  more 
big,  multiteature  fleKibility  than  any  other  Icom  mobile  to  date.  This  one  offers 
a  5  channel  memory  with  adjustable  scanning  speed,  and  auto-stop.  The  5 
channels  can  be  written  from  any  inband  frequencies,  and  the  ^oan  function 
can  be  programmed  to  scan  all  5  or  ooty  2  metnofws.  stopping  on  any  signal 
Program  scan  allows  any  poftion  ot  the  t>and  to  t>e  scanned.  It  covers 
1 43  900  to  148.1 95  MHz  and  features  dual  VFO  for  standard  or  program- 
mable splits,  2  speed  tuning  (5  or  15  KHz),  monolithic  crystai,  and  ceramic 
IF  filters,  Helrcal  cavity  fiUers  provide  excellent  intermodulation  distortion 
charactenstjcs.  25  watts  or  1  watt  selectable  power  output.  Operating 
modes:simplex  of  duplex  with  ±  600  KHz  or  any  inband  frequency  split  pro- 
grammable. 


Frequency  stability;  ±  1,5  KHz  or  iess. 
Power  requirements:  13-8VDC  at  5.5A  TX. 
Power  output  25W  high,  1 W  low* 


389.00 


Calf  lor  quote, 


Use  your  Master  Charge 
or  BankAmericard/ViSA 
when  you  order. 


Ham  Radio  Department  Store 

MAIL  ORDERS:  P.O.  SOK  11347  BiRMrNGHAM,  AL  35202    •   STREET  ADDRESS:  2808  TTH  AVENUE  SOUTH   BIRMINGHAM.  ALAfiAMA  35233 
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ICOM  IC-551  compact 


50  MHz  all 


transceiver 


LED  fr^cfUftncy  cflsplfty 


psss  band  tuning 


Icom's  JC551  is  an  alt  mode  6  meter  unit  in  a  compact,  easy  to  use  instru- 
ment which  uses  a  built-in  mlcropfoce&sor  for  frequency  control  ar»d  scann- 
ing. The  no  backtesh.  no  delay  dual  VFO  iight  chopper  system  is  included  as 
a  standard  feature  and  provides  split  frequency  operation  as  well  as  com* 
ptetely  variable  offsets,  it  covers  50.000  MHz  to  53.999.9  MHz  and 
features  a  6  digit  frequency  readout,  2  digital  VFO's.  built-tn  AC/DC  power 
suppfy,  variable  output  from  1  to  1 0  watts,  dial  lock  switch  for  mobile  use, 
noise  blanker,  variable  scan  speed,  and  3  memories,  It  can  sc^i  memories 
and  scan  the  entire  6  meter  t>and  or  any  selected  segment  of  the  band. 

Modes: SSB.  CW^  AM,  FM  (Optional).  FF  speech  processor  and  variable 
bandpass  module  optional.  VOX  unit  available.  Power  output:  SSB  10WPEP 
(1-10W  adjustable) .  CW  tOW  {MOW  adjustable).  AM  4W  {1-4 
adjustable), FM  1 DW  (1  -1 OW  adiustable). 


ICOM 


Sensitivity:  SSB,  CW,  AM  less  man  O.S 
microvolts  for  10  dS  S+N/N  FM.  More  than 
30  dB  S+N+D/N+D  at  1  microvoit  Less 
than  0,6  microvolts  for  20  dB  noise  quieting. 


449.00 


Call  for  quote. 


CaU 
IbUIree 


SCO-  633-  3410 

IN  ALABAMA  CALL  1-800-292-8668  9  AM  TIL  5:30  PM  CST,  MONDAY  THRU  FRIDAY 
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Corrections 


fn  "Ihe  Dollar-Savef  DVM"  (73, 
January,  1980,  p.  83K  we  incor- 
rectly listed  Beckman  Instru- 
ments, Inc.,  of  Fullerlon,  Cali- 
fornia, as  the  source  of  tine  parts 
kit  for  the  DVM  in  the  article. 

Payment  for  the  parts  kit 
should  be  directed  to  the  author, 
not  Beckman  Insuuments.  Inc, 
Additionally,  all  checks  received 
by  Beckman  Instruments  for  the 
parts  kit  will  be  returned  to  the 
senders. 

We  regret  this  unfortunate  er^ 
ror  and  offer  our  apolog>es  to  ail 
who  have  been  inconvenienced 
by  it* 

Geni  Smarte  WB6T0V 

News  Editor 

There  are  several  errors  in  my 
article,  "An  LED  Display  for  the 


HW-2036"  (October,  1979).  and  I 
hope  that  this  will  help  solve  the 
problems  encountered  by  those 
readers  who  attempted  to  con- 
struct the  display. 

First,  Fig.  9  (p.  40),  top  view,  is 
correct.  However,  the  PC  layout 
in  the  bottom  view  is  not.  PC  lay- 
outs for  both  sides  of  the 
2036-DB  board  are  shown  here. 

Next,  the  2036'MB  PC  board 
layouts  (Fig.  10,  p.  40)  are  also  in 
error.  The  2036'MB  component 
side  PC  layout  and  the  corrected 
parts  location  are  shown  here. 
Note  that,  as  mentioned  in  the 
original  article,  the  T-MHz  crys- 
tal and  neighboring  0.01-^F  ca- 
pacitors are  not  mounted  on  the 
component  side. 

The  designations  for  the  pin- 
outs  of  the  chips  shown  in  Fig.  3 
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BBUismi  tocaf  oscillator  circuit.  Fig.  5  (bf,  of  '*You  Can  Watch  Those 
Secret  TV  Channefs/*  'indicates  new  or  changed  part 


(p.  39)  were  omitted.  The  chip  on 
the  left  is  a  Fairchild  9368;  the 
one  on  the  right  is  an  SN74LS4B. 
Andf  finally,  Radio  Shack  has 
changed  the  part  number  of  the 
24-conductor  mike  cable  to 
W-ie70.  It  can  be  ordered  by 
phoning  Radio  Shack  Customer 
Service  in  Ft.  Worth  at  (817)-531- 
0274. 

Tom  French  WA4BZP 

1161  Lane  Park  Road 

Tavares  FL  32778 

Here  are  some  updates  to  the 
microwave  TV  downconverter 
circuit  that  was  originally  de- 
scribed in  the  August,  1979,  73 
Magazine  article  entitled,  "You 
Can  Watch  Those  Secret  TV 
Channels." 

•  The  value  of  the  capacitor  be- 
tween  31  and  J3  in  the  power 
supply  is  0.001  f^F. 

•  The  local  oscillator  circuit 


has  been  changed  to  improve 
performance  and  increase  the 
electrical  tuning  range.  This  in- 
crease  in  electrical  tuning  is  es* 
pecially  nice  during  extreme 
outside  temperature  changes. 
The  improved  oscillator  circuit 
is  shown  In  the  accompanying 
schematic  diagram.  The  original 
PC  board  may  be  modified  with 
careful  use  of  a  sharp  knife  to  in- 
corporate the  changes.  Be  sure 
that  the  two  O.OQI-hF  disc  ca- 
pacitors are  located  as  close  to 
the  B-H  end  of  R1  and  RFCI  as 
possible. 

•  II  the  above  LO  change  is 
made,  then  smoother  electrical 
tuning  will  result  by  lowering  the 

maximum  power  supply  voltage 
to  about  15.5  volts.  This  can  be 
done  by  replacing  the  910Q 
resistor,  R1.  with  1500Q. 

•  U  was  found  that  when  in 
direct  sunlight  the  temperature 
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Revised  Fig.  ft  "An  LED  Dispiay  tor  the  HW-2036, 


Reytsed  Fig.  10.  "An  LEO  Disptay  for  the  HW-2036r 
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fn  the  dow  neon  verier  box  can 
get  excessively  high.  Painting 
the  box  white  and,  if  possible, 
positioning  it  to  be  shaded  by 
the  antenna  will  keep  its  temper- 
ature at  a  more  reasonabfe  level. 

•  Use  veiy  small df ops  of  epoxy 
to  attach  the  mixer  fines  to  the 
base  board. 

•  The  length  of  the  piece  of 
small  coaxial  cable  between  the 
LO  and  the  mixer  line  should  not 


exceed  5  cm  (2  in.). 
•  Even  after  careful  assembly 
and  tune-up  of  the  converter,  a 
few  of  them  seemed  to  lack  sen- 
sitivity. The  cause  oJ  this  has 
been  found  to  be  a  bad  imped- 
ance match  between  the  anten- 
na and  the  mixer.  A  significant 
Improvement  can  sometimes  be 
made  by  replacing  the  5-pF 
antenna  coupling  capacitor  (C1) 
vvith   a   'gimmick'*   capacitor 


made  from  a  piece  of  bare  solid 
hooR'Up  wire,  about  22  AWG  or 
so. 

Make  the  ''gimmick"  by  form- 
ing a  loop  about  1/8*'  m  diameter 
on  one  end  of  the  wire  and  filling 
it  with  solder  to  give  it  a  little  ex- 
tra surface  area.  Attach  the 
other  end  to  the  antenna  con- 
nector, suspending  the  looped 
end  over  the  diode  end  of  L2 
where  the  5-pF  capacitor  was 


previously  attached.  Space  it 
above  about  1/32'^  at  first,  then 
carefully  adjust  the  spacing 
with  an  insulated  stick  for  best 
signal. 

Parts  and  PC  boards  for  this 
project  can  be  obtained  from  the 
authors.  Send  an  SASE  to  me  for 
a  list. 

Jim  Barber  KOJS 

22518  97th  Avenue  N 

Rogers  MN  55374 


Ham  Help 


The  Atlanta  Radio  Club  is  of* 
fering  two  cash  scholarships  of 
$500  each  this  year.  Applicants 
must  be  licensed  amateurs  and 
must  be  high-school  graduates 
entering  an  accredited  coHege 
or  unrversity  as  freshmen  in  the 
fall  of  1980,  All  applications 
nrrust  be  completed  and  post- 
marked not  later  than  midnight, 
May  15.  1980.  Write  to  the  Atlan- 
ta Radio  Club  Scholarships,  PO 
Box  77171 .  Atlanta  GA  30357,  for 
application  forms  and  addition- 
al information. 

Phil  Latta  W4GTS 
Secretary,  Atlanta  Radio  Club 

Scholarship  Committee 

259  Weatherstone  Parkway  NE 

Marietta  GA  30067 

I  need  schematics  or  techni- 
cal info  on  the  following: Triplett 
model  3433  AM/FM  signal  gen- 
erator, Deltron  model  C5-10.5C 
B  power  supply  (s-n,  34983),  and 
Navy  surplus  receiver,  AN/URR 
35  B.  rm  mt  ere  sled  in  conversion 
of  the  latter  to  two  meters. 
Thank  you. 

George  H.  Potts 

113  7th  Avenue 
Rotbiing  NJ  08554 

I  have  3  UHF  oscillators  which 
I  would  be  happy  to  donate  to  an 
individual  or  club. 

The  units  are  about  4"  high 
and  3"  in  diameter  and  look  like 
gold-plated  (gad!)  brass —com- 
plete with  lighthouse-type  tubes 
and  marked  "freq  1.71-1.73  GC," 
These  were  manufactufed  by 
Trak  in  1963. 

All  these  tubes  have  filament 
continuity,  but  there  is  no  guar- 
antee that  they  will  oscHlate. 
The  units  have  grid-  and  plate- 
tuning  slugs.  Any  takers? 

David  a  Blackmer  WASUNK 

Route  3,  Evergreen 

Nipomo  CA  93444 


I  have  acquired  a  Bell  System 
Star  Set,  model  KS-20778,  series 
B  headphone  and  mrke.  It  is  de- 
signed for  use  with  telephone 
operations,  1  would  like  to  be 
able  to  use  the  set  with  an  SB- 
104A  from  Heath.  Any  sche- 
matics, modifications,  advice, 
etc.,  would  be  greatly  appre- 
ciated. 

Michael  D*Antignac 

900  Alpha  Street 

InglewQod  CA  90302 

I  need  help  in  obtaining  re- 
pair^service  information  or  at 
least  a  complete  schematic  for 
a  Telequipment  Servicescope 
oscilloscope,  type  3-32. 1  will  be 
happy  to  pay  for  the  manual  or 
for  copies  or  will  borrow  and  re- 
turn the  manual  after  copying  it 
myseif.  Any  help  will  be  sincere* 
iy  appreciated. 

John  R,  Parke  WA2JYA 

125  Hempstead  Road 

Trenton  NJ  08610 

I  wish  to  purchase,  in  any  con- 
dition, a  Heathkit  HamScan 
Panoramic  Adapter,  model 
HCKia 

Kenneth  Hunt  WB70VU 

6519  Valhalla  Ave. 

Klamath  Falls  OR  97601 

I  have  need  for  schematic 
diagrams  and  any  other  avail- 
able information  for  a  Link 
model  150T1  FM  transmitter  and 
a  model  t50FR1  FM  receiver,  I 
would  be  happy  to  compensate 
for  copying  costs,  etc.,  or  be 
willing  to  buy  the  service  man- 
uals involved. 

Jerry  Van  W9V0W 

1150  Kellogg  St. 

Green  Bay  Wl  54303 

I  would  like  to  buy  or  borrow  a 
manual   and   schematic   for  a 


McMurdo  Silver  signal  genera- 
tor, mode!  906,  which  covers  90 
kHz  to  170  MHz. 

H.  W,  Brown  K1TQ 

1015  Corrcord  Circle 

Haddonfield  NJ  08033 

I  need  a  front  glass,  scaled  for 
a  Hailicrafters  SX-111  receiver. 
Thank  you- 

Kirt  Damofi  KA5GSI 
6027  Chaf  Menteur  Hwy 

Suite  202A 
New  Orleans  LA  70126 

I  have  just  been  put  in  charge 
of  my  club  s  hamfest  for  this  fall 
and  would  like  any  newsletters 
or  other  information  from  read* 
ers  which  can  help  me  make  it  a 
good  one.  In  fact,  I  would  appre- 
ciate a  copy  of  any  club  newslet- 
er  that  might  have  meeting 
ideaSp  etc.,  which  I  can  pass 
along.  Thanks. 

Matt  Beha,  Jr.  KA4DYMm 

3752  Lane  Court 

St.  Joseph  Ml  49085 

I  need  help  in  converting  a 
Royce  model  639  SSB  CB  radio 
to  10  meters.  The  SSB  generator 
uses  two  crystals,  LSB- 9.7875 
and  USB -9.7825.  The  PLL  cir- 
cuit uses  three  crystals*  LSB- 
10.2385,  USB-' 10.2415,  and  AM 
—  10,240.  The  unit  also  uses  a 
27'M Hz  ceramic  filter  before  the 
driver  and  final  in  the  transmit- 
ter. 

I  would  appreciate  any  infor- 
mation from  anyone  who  has 
converted  the  639  or  a  unit  that 
uses  a  similar  circuit.  Thank 
you. 

Jon  W.  Kf  anna  witter  WBfiRNN 

514  W  21st 
Hays  KS  67601 

rm  Looking  for  Radio  Boys 
with  the  Flood  Fighters  and 
Radio  Boys  tn  Gold  Valley,  by 
Chapman^  to  complete  a  series. 

B.  Randall  K6ARE 

1263  Lakehurst  Road 

Livermore  CA  94S50 


I  need  schematics,  alignment 
instructions,  voltage  readings^ 
etc.,  for  an  HRO  5TA1  (pre  WWII) 
and  an  1155-series  receiver 
(WWII  R.A.F.).  The  HRO  and 
1 155  have  external  power  packs 
and  the  1155B  has  a  built-in 
power  pack, 

1  wili  shortly  be  a  licensed  ZE 
and  will  certainly  appreciate  any 
help  Thank  you  very  much. 

Brian  W.  Leg9 

9  WIngate  Road,  Highlands 

Salisbury,  Zimbabwe  Rhodesia 

I  need  a  schematic  diagram 
for  a  Gonset  Communicator  11 
2-meter  AM  transceiver.  I  will 
repay  any  reasonable  photo- 
copying charges  or  copy  and  re- 
turn- I  need  only  the  schematic, 
not  the  operation  manual. 

Tim  McDonough  WD9EDT 

1800  Pickett  Street 

Springfield  IL  62703 

I  need  a  schematic  and  man- 
ual for  an  Eico  scope.  Model 
435,  I  will  copy  and  return  and 
pay  all  postage. 

JimSplvey  KB4D0 

Rt.  r  Box  23  B 

Cusseta  GA  31805 

I  am  in  need  of  diagrams, 
schematics,  alignment  instruc- 
tions, and  info  on  any  mods  to 
the  Hammarlund  HQ-140-X,  I  will 
copy  and  return. 

John  A,  Poplawski  WB2GFR 

9  East  15th  Street 

Bayonne  NJ  07002 

1  have  acquired  a  Nattonal 
NG-d8  receiver  in  poor  working 
condition.  If  anyone  can  supply 
a  schematic  diagram,  I  will  glad* 
Iy  pay  for  copying  and  mailing 

costs. 

I  would  also  like  any  refer* 
ences  to  any  articles  that  would 
be  useful  for  repairing  old  re- 
ceivers. Thank  you. 

Marc  S,  Webb  WB1FPB 

566  Washington  5t,^  #17 

Weymouth  MA  021  Sd 
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Radio  fimqtgurs! 

UDEN  PGS-^OOO 

•••  $339.00  List.  Ask  For  Quote 

SWAN  ASTRO  102BX 


$1195.00  List.  Ask  For  Quote 


lEHIEC  OMNI  D 

•••  $1119.00  List.  Ask  For  Quote 

Amateur  equipment  acc^e^^^ries  Ac  ttnt^nna^. 
Amateur^  CQitimercial  repair  ^nicc. 


2317  Vance  Jackson  Hd.San  Antonio.  TX  782U 

(512^  734-77IJ3 


I  NOW!  NOW!  NOW!  NOW!  NOW! 

The  ultimate  answer  for  eliminating  the 
damaging  effects  of  antenna  weight  on 
your  rotor  . , , ,  it*s  the 

UDM  THRUSTOR" 


•  Pils  arty  taper  taweror  can 
be  used  with  flat  top. 

•  Accepts  1  % *'  misl  p^pe 
m  All  steel  constrtJCtion. 

•  ytiltzing  pr«ci«ion  ground 
A  hardened  ball-type  Ihrusl 
bearing. 

•  C<^m9S  ready  1o  install. 
9  EllminalQs  iKe   darnd§ing 

effect  on  your  rotor. 

•  Shipped    prepaid    UPS 

•  Check,  cash,  money  ord^ft 
Vita,      Ma*ierCharg«, 

V         $49  .^B  complele. 

\«AIbo  available  for  2"  rriBfil 
pipe  lor  S59.95< 

UDM  ENTERPRISES   ""» 

P.O.  Box  2037,  Sandusky.  Ohio  44870 


{ 


V 


y  } 


10  METER  CONVERSION  KITS 
FOR  CB  RADIOS  AM-FM  &  SSB 

•  Kits  for  over  300  Models  of  CB 
Radios 

•  Low  Cost  from  Si 0.00 

Easy  to  install  with  Ail  Instructions 
Tune-Up  Procedufe     Alignment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5,000  Satisfied  Customers 

•  write  or  Call  Today  for  Our  Free 
1960  Catalogue 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 


PC  Box  638 

W  Yarmouth,  MA  02673 

(617)  771-4634 


t^l 


fe-  SflTELUTE 

For    - 


home. 


Supef^harp  RecepHon^—Color  Like  Never  &efor« 

Get  over  50  channels  of  television 

directly  from  the 

satellite!   HBO, 

Showtime,  the 

SupetBtations,  and 

sports  from  around 

the  world! 

Works  Anywhere! 

Buy  complete  or  buMd  and  save.  Our  booh  leiis 
vverything!  Sefid  S7.9S  today  or  call  our  24  hr. 
aO.D.  Hotfine!  qq^^  869-4283 

SPACECOAST  RESEARCH    ^W 

P.O.  Boi  442.  [>vpl  G  Aftafnortte  Springs,  FL  33701 


SYNTHESIZED 

SIGNAL  GBIERATOR 


•  Covers  lOO  lo  179-999  MH;  in  1  kHz  sieps  with 
TtiumtJ'Wheel  dial  •  Accuracy  .00001%  at  all  fre- 
quencies •  Internal  ffequency  modulajior  from  0  to 
over  100  kHz  at  a  1  kHz  tm  •  Spurs  and  noise  at 
least  60d3  below  carrier  *  RP  ourput  adjustable  Irom 
50  to  SOOmv  across  50  otims  *  Opera !es  on  I2vdc 
@  Ml  amp  *  Pffce  S299  95  plus  stiipp»ng 

\n  sioch  tor  tm mediate  shipping  Overnight 
delivery  available  at  extra  cost.  Ptione,  (212) 
468-2720,  ^3,1 

VANGUARD  LABS 

19S  23  Jamacla  Ave,  HoHts,  NY  11423 


RadM/haelf 


QBALII 


COMPUTER  SPECIALISTS 


15%  Discount 
on 

TRS-80's  - 1 
ANDACCESSORIES 


F*CPULAR  IdK  LEVEL  JSYSTEM^.  .,-... m?-(» 
F AS T  iqO CP5  CwJrofii t s  730  PR  r N TE 8  .  tfOO  QO 
HIGHLY  REtiABLELOBO  DRIVES...   S37£,00 


DOW  h*  TOWN  PLA2ASM0PPIWGC€»*TER 

use  SECOND  AVE  SW 

CAIRO.  GEORGIA  31  ?t«  t^Zi^ 

?l2  3n  7130 

TR^  80  is  a  Registered  Trfldemflrk  of  Tandy  Corp  " 


so  144  REPEATERS    220  450  m. 


V^^ 


\  ?^o  /V7^  J 


N«w  «nd  tmpfowed 

Rftcelv«r 

■fid  TranamltlQf 


^ 


OPTIONS 

Duplexert 
Buslc  auta  patch 
Matebiag  cabinet 
.oeos%     High     itablllty^ 


crystalf 


AvaBabift  Separately: 


COfl  Identifier:  Alt  on  one  board;  piogrammabie,  Fufty  ad- 
iustabie,  iime  out  (.5*7  m/nj,  hang  time  (0-1  min4,  identitier 
ft- 10  min.},  tone^  spaed,  volume,  LE.D.  outputs,  fow  current 
drain  CMOS  logic,  plugs  for  easy  insialtation  and  removai  ptus 
mucf}  more.   $89,9S 

Basic  Repeat^Bf  $599,95 

2M  130-175  MHz  Basic  Repeater  for  2  meters  with  all  the  features  of  the  H! 

Pro  Mkl  less  the  power  suply  and  Iront  panel  controls  and  accessories. 


50  MHz  $889.95     450  MHz  899.95 
144  or  220  MHz  799.95 


PA  Res.  add  6%  tax 
PLUS  SHIPPING 


Moggiore  Electrcmic  Eaborotory 


B^B  Westtown  Rd. 
wear  CHCSTCR.   pa.    loaeo 


1^46 


Phone   2tS  -t3B  605I 
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New  MFJ  3  &  1.5  KW  Versa  Tuners 

Run  up  to  3  KW  or  1.5  KW  PEP  and  match  everything  from  1.8  thru 
30  MHz:  coax,  balanced  line,  random  wire.  Built-in  balun. 

^^^^^^^^^^<V^ERSA  TUNER  IV'b  1 .5  KW  VERSA  TUNER  Ill's 

EL       ~    1     _  I    ir^_  _  1    f I r^ H^i^K^^^^^^m 


NEW  MFJ  KW  VEflSA  TUNERS  HAVE  THESE  FEATURES  IN  COMMON 


TTvese  6  new  MFJ  KW  Versa  Tuners  let  ycHJ  run  up  to  3  KW  or  1,5  KW 
PEP  (depending  on  the  model)  and  match  any  feedfine  continuously  from 
1.8  to  3D  MHz:  coax,  balanced  fine  or  ranejom  wire.  Gives  maximurr 
power  transier.  HarmDnic  attenuation  reduces  TV!,  oul  ol  band  emissions. 

All  metal,  \aw  pmfile  cabinet  gives  RFI  protection,  rigtd  cofistruction, 
sleek  sty^ng.  Black.  Ricti  anod^zed  aluminum  front  panel.  5x14x14  inches. 


Flip  down  stand  tilts  tuner  for  easy  viewing. 

Eflicient,  encapsulated  4:1  ferrtle  balun.  250  pf,  6000  volt  capacitors. 
10  position  dual  inductor,  17  amp,  3000  V  ceramic  rotary  switch  (3  KW 
version).  12  position  inductor,  ceramic  rotary  switcfi  (1.5  KW  version), 
2^/t  meters.  SO  239  coax  connectors,  cefamic  teedthru  tor  randam  wire 
and  balanced  line.  Ooe  year  {incited  wan^nty.  Made  in  U.S.A. 


3  KW  VERSA  TUNER  tV's 


{T\    MFJ-984  3  KW  VERSA  TUNER  IV 

if%g\0\aK     gXCLUSf/C  RF  AMMETER 
#"#^l^l9il     insures  maximum  power  to  antenna  at 
^m^M^f  minimum  SWR.  Buiit^in  dummy  load. 

TIttS  ii  MfS$  best  3  KW  Vtrsa  Tuner  IV.  The  MFJ  964  Deluxe  3  KW 
Versa  Tunef  IV  gives  you  a  combinaiion  of  quality,  performance,  and 
features  tf>at  others  can't  irxich  at  ttiis  price. 

An  exduffve  10  amp  HP  an^meter  insures  maximum  power  to  antenna 
at  minimum  SWR,  A  separate  meter  gives  SWR.  forwar{J,  reflected  power 
jn  2  ranges  (2000  and  200  watts). 

Versatile  antenna  switch  lets  you  select  2  coax  lines  tfiru  tuner  and  1 
thru  or  direct,  or  random  wire,  balanced  line  or  dummy  load. 

A  200  watt  50  aftm  duininy  load  lets  you  tune  your  exciter  off  air  for 
peak  pertorrrance   Etticient,  encapsulated  4:1  ternte  balun, 

d]    MFJ-981  3  KW  VERSA  TUNER  IV 


[4]    MFJ-980  3  KW  VERSA  TUNER  IV 


n69 


9 3    Heavy  duty  encapsutated  4:1  ferrite 
batun  tor  batanced  lines. 


The  MFJ-9S0  is  Mf J's  lowest  priced  3  KW  Versa  Tuner  IV  but  has  ttie 
same  matching  capabilities  as  ttie  other  3  KW  Versa  Tuner  I  Vs. 
Features  an  etlicienl,  tncapsulalad  4:1  lenite  balun  lor  balanced  lines. 


1.5  KW  VERSA  TUNER  Ill's 


$ 


199 


95 


Accurate  meter  gives  SWR,  forward 

and  reflected  power  in  2  ranges:  2000 

and  20Q  watts,  4:1  ferrite  balun. 

Tke  MFJ-9ai  3  IW  Versa  Tuner  IV  is  one  of  MFJ's  most  popular  Versa 
Tuners.  An  accurate  meter  gives  you  SWR.  forward  and  reflected  power 
in  2  ranges:  2000  and  200  watts.  Encapsulated  4:1  ferrite  balun. 

{3\    MFJ-982  3  KW  VERSA  TUNER 


U    MFJ-962  1.5  KW  VERSA  TUNER 

^  ^  #^  tf%CIB     ^^^'  ^^^^  range  forward  and  raftected 
#^  t%Q  power  meter,  6  position  antenna 

I  ^0  V  switch,  encapsulated  4:1  ferrite  balun. 

The  MFJ-962  1.5  KW  Versa  Tuner  111  is  an  exceptional  value. 

An  accurate  meter  gives  SWR.  forward  and  reflected  power  in  2  ranges 
(2000  and  200  watts). 

A  versatile  six  posrtioii  antenria  swftcff  lets  you  sefect  2  coax  lines  thru 
tuner  or  direct  or  random  wire  and  balanced  fine.  Encapsulated  4:1  balun, 

Bick  front  pamA  has  reverse  lettering. 


[SI   MFJ-961  1.5  KW  Versa  Tuner 


$ 


^  #%#%C1C     >4nler?fi3  swttcii  iets  you  select  1  coex 
I  QQ  ^^^^  tuner  and  2  coax  tfjfu  tuner  or 

I  ^M^M  direct^  or  random  wire  and  baianced  fine. 

TFie  MFJ-912  3  KW  Versa  TuEier  IV  gives  you  a  versatile  7  position  arv 
tenna  sw^ctr  mat  fets  you  select  1  coax  thru  tuner  and  2  coax  xtm  luner 
or  direct,  or  random  wire  and  t>alanced  line.  Encapsulated  4:1  bahin. 

If  you  already  have  a  SWR/wattmeter,  the  MFJ-982  is  for  you. 


^^    M  #%flE     ^  position  antenna  switcfi  tats  you 
W^  O.Q  select  2  coax  tines  thru  tuner  or  direct, 

I  ^^t  ^#  or  random  wire  and  balanced  line. 

The  Mf4^9&1  1.5  KW  Vena  Tuner  U  gives  you  a  versatile  six  position 
antenna  switch.  It  lets  you  select  2  coax  lines  thru  tuner  or  direct  or 
random  wire  and  balanced  line.  Encapsulated  4:1  lenite  balun. 

II  you  already  hivt  a  SWR/waltmeter.  ttie  MFJ  961  ts  for  you. 

Black  front  panel  f^s  reverse  lettering. 


FOR  YOUR  NEAREST  DEALER  OR  FOR  ORDERS 


Why  not  visit  your  dealer  today?  Compare  these  3  KW  and  1.5  KW  Versa  Tuners  to  other  tuners.  Yoii'll  be  convinced  that  Its  value, 
quality  and  features  make  it  a  truly  outstanding  value.  If  no  deeler  Is  available,  order  direct  fronri  MFJ  and  try  It  If  not  deiighted, 
return  It  within  30  days  for  a  prompl  refund  (less  shipping).  Charge  VISA,  MC.  Or  mall  check*  money  order  plus  $10  shlpplng/lfandllng. 

For  technical  information,  order/repair  atatud,  In  Misels&lppl,  outside  continental  USA,  call  601-^323-5869. 


maatt  chiPQt 


Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

MFJ   ENlERPRISES|    INCh    Mississippi  state,  urssissippi  39762 


>^  Aeadfer  S^rvic^ — svv  page  795 
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LARUE  ELECTRONICS 
CUSHCRAFT  ANTENNA  HEADQUARTERS 


4^*41 


CUSHCRAFT  ANTtNNAS;  l-METER^  AJM9.  A144-1 1.  A147-4,  AUT-t  I.  Al4?-lirF,  A147-22.  AFM-iP,  AR-^.  ARX-^. 
AMVM7.  ATS-14?i  ti*B,  JMFH.  AllSH,  i\l4-SK,  A14-VPK.  A2J  5K,  Ai2-SK,  AI47  VFR,  A3a-2IC  AND  ail^\TK 
6'MFTFR:  ASO-3,  ASO-i,  A!kO-«.  ASOIO,  A.V)i-SK  AND  Attit.  230-MRZ.:  AZ2D-7,  A220-1I,  AMM-J4D,  AMS-22Q, 
ARX'iZtf  AND  ATSaiO,  ^SO  MJiZ.;  A4iO-IU  A44«-l(,  AFM'**D  AND  ARX-450,  OSCAP^  AI41VMB,  A144-I01. 
A144-2(IT  AND  A43Z-2(nr.  HF:  lO-lCD,  ]a-4€I3.  15.K:D.  15'4CD.  iO-)CD.  A^B-J.  AT6-14.  ATV-3.  ATV-4  AND  ATV-S. 
BLUZ  BUOS:  LAC' I  AND  LAC-l.  lOQM  TtLANSCEEVERS:  tC-US,  IC'20ZS,  KMU,  IC-l}lA»  K>IS5A,  [C'260A, 
K -£B0.  lC-40a.  IC-SdS,  IC^Sn,  IC-SSID  and  IC-70UC  IOOM  ACCESSOWFS  MSO  \N  stock  UnUD  MODKt  43 
AND  4411  WATTMETERS.  TABLE- 1  ELFMf:NTS  AND  CC^I/l-Ct  CAHHYXNC  t  ASES  ANTENNA  SPEOAUST^^ 
l-MJEnUI  AND  4S0-MHZ.,  AMATtUl  AND  CXIMMEROAI,  MOBil£  ANli  FUED  STATION  ANTFNNAS  CDL 
RDTAIORS:  Til  TAlLrWISTEA  illf  .00,  ItAM-IV  li5f  .00.  CX>-4)  tiilM  AND  AR-22IL  ISt.OO.  BELDEN  DOAX 
AND  MlOfTOm  CABLE-  W1AU/V3VS  AKTENNA  PRODUCTS.  BAULEB  »  UllUAMSON  COAJC  STTTCHES  ANI> 
DCKMJ  HITS  VHFENG1N!-|-RL»*G  I  MFTTfi  BLUE  LI?*E  AMPirREJt5.  PO*T«  SLTFLIFS  AND  MANY  OTHER 
KITS  ANP  W/T  UNITS  AVAILABli  HAM-lvf¥Si  HK-l  IJ*  *V  HK-Z  I!*  tS,  HK-^M  %19 3y  HK-«  t44  *5  AND 
HK-5A  hlfcCTftONlC  ILEVLJt  %f9.n.  ttS  134JA  MICKOl^AD  M4  *S  AND  IJ5  MjlRODL4LEJI  f*f.9b.  THE  NFH 
AVANTT  "ON43IJWS*'  J  MFTFJi,  2iC^MHZ.  AND  45{^MHZ  MOBHJ:  ANTE TW AS  IN  STOCK.  NKW  ITEM:  Tils 
ELECrlONJCS  MQDFI  PA  I -JO  ll-WATT  IN,  lO^WATTS  DLTTI  Z^  METER  1-M  Rf  AMFlJIltft,  GREAT  FOR 
HANDUvTAI  KI£S  AND  PtJHT ABIES,  *69.V5.  \Hm  RADIO  AMATFUR  CAU  WXlKS;  U.S.  tlfi.9S,  FCJRI JCN  f  15.115. 
CGMiNG  SOON:  THE  NEW  ICOM  EC-IA  a-MliTliRS¥Nn[KSJZl;riHANDIE'I  AJKUslTl,  L.  GBNIi  t.AHUE  K3^L\M. 

URu«  Elrctronkii,  1 112  GRANDVIEW  STREEI.  SCRANTON,  PA.  10509  -  Ph.  [717J34J-2124 


Mo-Tech 's  Great  New 


Wmmmmmmmr^ 


Converts 
MORSE,  RTTY 
&  ASCII  to      . 
video. 


m       m 


V 


•  ■  ■ 


CB 

Standard 
^   •  2  meter 
Scanners 
Amateur  Bands 
•  General  Comnnunication 
Jndustrv 
Marine  VHF 

Micro  processor  crvstais 

Sena  IC  for  ourtatest  catalog  wnte  or 

phone  for  mofB  detatls. 


L 


JON 


I     I 


ftl^  %Ml[TK-*IFn 


Ty^ 


2^00  crystal  Drive 

Ft.  Myers,  Florida  33907 

all  phones  (8151  936-2397 


■asv 
TO 


This  advanced  model  in  the  M-200  Series 

extends  the  horizons  of  capability  and  performance: 


Morse  Rec^ptrofi: 

6-60   wpm   w\th    automatic    5.pt-*td    d 

RTTY  Reception; 

4   siJL'eds     3   shells     urishsti    on   space 
&elecl    automi^tic  threshold  fieiect 
dU"fli3ry   baudot    lotup    output     Inning 
meter  auio  Speed  reatloul 

ASCII  Re<:eptioii: 

1 10  Baua  witti  built-in  T  U 


•  Video  Outputs: 

32  character  Une  k  16  line  video  wtlh 

scrolhng 

72  characier  line  >c  16  Ifne  video  wiih 

SCrallmq 

*  Special  Feature: 

ASCII    LCPO0  or  RS232  output    on  all 
modes 


M-200E  (32) 
M-200E  (72) 


S500.00 
S525.00 


Order  direct  or  from  these  dealers. 


A  I  T«ctmi^ 


Ce/ha^n  Amftietir  Sijppl^.  Ine 


DialEa  AmAl^ur  Radio  Supp|:y 


'  ';ikc5fii  r>."  'u' 


Emflfui  E^lrtHiics 


"•™    ri       *.;■■ 


Ggfii-tfniQwpfj.  Supphr 


GN^er  AssDciftles.  Inc. 

;  ^'it>  '..1  •  1. 


Gketbal  Commofwcmlwoi 


Ham  Radki  CsftiM 


MnmjccJ'SPA 


NAG  Dif&ifi(HJling  Corp. 


PtrvKfOm 


INFOTECH 


IICOiroMTEl 

SpecJc7/f/^ny  in  Dtgnaf  ^gg 
E/ecfron^c  Sysrems 


2349  Wrfdnn  Parkway  •  St  Louis,  Missouri  63141  •  (314)  576-5489 


NOW  -  THE  NEW 


AMCODER 


IT  S  EVEN  BETTERI11 
4"  X  2%"  X  6" 

•  Still  onty  m^  w»de  Smgl«  iignal  -  noQRiWLQRM 
recap ttofi  Immune  to  imfpuite  (t$|nilttin)  none 

•  Still  tip«  quaiitY  auclio  wiih  TTL  compaiatifB  signal 
^^f  compulw  interlace  ai^piicdtKjns  No  tioisi? 
appears  irv  Itve  AMCODLfl  Output 

•  NOT  A  FILTERS  US  CW  rffgcnipFat+Ofi 

•  NOW  -  dig  mio  !h&  noise  for  ihe  weak  onm  wilhoul 
tront  «n<]  overload  with  our  n«w  AGC  moc^ule  No 
locking  OH  noi£^. 

•  Ho  mods  IQ  your  gear  Just  plug  (nto  phone  Jack. 
Speaker  or  phone  ogtpyu  wMh  bypass  swliching 
when  not  in  use  No  extnrniil  power  required 

•  260 B  dynamic  range  (5  to 6S  umtfadomarginf  with 
AGC  modulo  when  prop«rlv  Adiusied 

•  GonaiB^t  level  input  lo  the  AMCOOER  r«g*roi«s5 
of  receiver  ftudio  levd  whth  either  S-t  of  30'  Ove*  9 
sign^te.  (WOrKi  on  phone  sjgnil  levels  tOOJ  imrdh 
I  I'm  AGC  mockuls 

•  Sttll  reduced  gperatof  laligue  ^ariatilfi  Iraqyoncy 
acQua&i'tjon,  4ob-t4O0hjr  and  veriabie  tfequency 
output  tone  (anfi  smoother) 

•  Sun  vartab^e  output  level  tor  slaiton  speaker  or 
head  pnones. 

Cumplatt  kll  (Lati  AGC  opilon) 

(Cabinet  Indudad)  $79.95 

AGC  Moduta  (only  FWT)tc»r 

Otd«r  AMCODERS  ^.9& 

AGC  Modula  (Only  FWT)  for 

nvw  AMCQDERS  31^16 

H«w  AM  CODER  Factory  wlrad  4  l«ate(t  ftlfS 

Wllti  AGC  Morula  Intltfted  1tt.iS 

Forelpt -  Add  $2000  -  all  In  U.S.  Fundi. 
Sriip  your  old  AMCODER  to  AMC  tor  updating  and 
installation  of  AGC  module  •  ura  pay  for   raturo 
sruppMig  33.50 

VISA  &  Masterctiai-ge  Accepted 
Maryiaod  residents  -  add  5%  Sales  TaJt, 
Write  lor  brochure  or  check  render  into  card 
AMC  EMOtNEEAlNO 

P,0.  BOK  437  ^c 

Ja«tup,  Md.  307114 
Phofl»:  301-7*^  rr41 
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ENTRAL  NEW  YORK'S  PASTEST  GROWiNG  HAM  DEALER 


t'i- 


V  C 


H^^.   m 


-^"^ 


lis* 


If  ,'11' 


1 1  Mttidv 


Featuring  Yaesii,  loom,  Drake,  Ten-Tec.  Swan,  OenTron,  Midlanct,  KDK,  MFJ,  Microwave 
Module,  Tempo,  Astron,  KLM,  Hy-Gain.  Mosley.  Larsen.  Cushcraft,  Hustier.  Mini  Prixfucts, 
Bird,  DSI.  Mirage,  VibropJ6x»  Bencher.  lnfo-Te€h.  Universal  Towers.  Caltbook.  ARRL,  Astatic* 
Shure.  We  service  everything  we  seif  Wrrte  or  call  for  quote.  You  Won't  be  Disappoint«d. 

We  are  just  a  tew  mmutes  oft  the  NYS  Thmway  (i*90^  Exit  32 


Wamn 

K2l3tN 

Call  Toll  Free:  l-aOO-448-791^ 


ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDINQ 
ORISKANY,  NEW  YORK  13424 


ISKANY,  NEW  YORK  13424  wa'SSsH 

New  York  State  Residents  Call:  315-337*2622  or  315-337-0203 


I 

■ 

I 

■ 
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I 
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» 
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icrocrafft's  New  Morse-A-Word 


*^50 


Eight  character  moving  display. 
BtiilHn  code  practice  oscillator* 
ExcaHent  for  learning  Morse  Code, 
Compidte  —  iio  CRT  or  «xp«nslv« 

extras  nft«d«d. 
Dacodes  audio  CW  signals  from  your 
receiver's  speaker  and  dfsotays  l«ttar$, 
numbers,  punctuation  ^nd  sisacial  Morse 
characters  as  the  cooe  Is  racalved. 


•  MM 


WIORSE-A-WORD  Kit  With  4  character  readout MAWK^   $149.95 

MORSE-A^WORD  Kit  witti  a  character  raadout MAWK-fl  $1&&,95 

MORSE-A-WORD  wlr«d  S,  tasted  with  8  character  readout  .  .  .  I^AWF        $249.95 

Send  ch«clc  or  monay  order.  Use  your  VISA  or  Master  Charge.  Add  $3.50  shipping 
and  handling  for  continental  U.S,  Wisconsin  residents  add  4%  State  Sal«s  Tan. 


THwu^cna^ 


Corpororion  Tetephor>e!  (4141  Z4l-8t44 

P.    O.    Box    51 3G,       Thiensviil^,    Wisconsin    53092 


The  SMART  TU  for  RTTY  &  MORSE 

The  CIDT  170  Universal  Data  Transceiver  will  instantly  convert  any 
ASCII  or  Baudot  teletype  or  video  terminal  into  a  multiple  baud  rate 
data  transceiver  for  ASCII,  Baudot  or  Morse  operation,  ft  features ... 


170/850  HZ  Shift 

Dual  6  pole  active  filters  for  weak 

Signal  operation 

ASCII/Baudot  Regeneration  with 

multiple  baud  rates 

CW  Auto  Ident  (optional) 

1-150  WPM  Morse  with  Auto-track 


Cost  Complete 
and  Assembled 


FZ; 


Price  subject  to 
change  wilhoyt  notice 


•  Computes  &  Displays  WPM  copy 
rate  &  Buffer  Status 

•  Selectable  line  length  fronn  40  to  80 
characters 

•  Metal  Enclosure  12"x  7  1/4"x3  1/2'' 

For  more  information  write  or  phone 

»XIT€XCORI>   s 

9861  Chart  we  II  Drive 
Dallas,  Texas  75243 
(2 1 4)  349-2490 


S-r  Afflolevr  Rcidio  /ervice/ 

(213)  837-4870 

4384  KEYSTONE  AVE.. 

CULVER  CITY,  CA.  90230 


the  W6TOG 

RECEIVER  MODIFICATION  KITS 

INCREASE  SELECTIVITY 

IMPROVE  SENSITIVITY 

LOWER  INTERNAL  NOISE 

COMBAT  BLOCKING 
FROM  LOCAL  SIGNALS 

TSSZOKH'  S27  50 

TS520S  KIT  ,    3Z50 

TS-S20&820SKrr  34  50 

TS^20  MIXER  KIT  27  50 

TS  l20SKrr ..    32.50 

R-820KIT     34  50 

FRG  7000  KIT 32  50 

FT  101  SERIES  KIT   ...  32.50 

FT  1012D  KIT  34  50 

FR  101  SERIES  KIT          ^  34  SO 

FT  301  SERIES  KIT  34  50 

FT  901  SERIES  KfT  34.50 

ATLAS-210  OR  215X  KIT.  34.50 

ALDA'103  OR  105  KIT  .  .  .  3Z50 

MAGICOM 

PROCESSOR 
MODIFICATION  KIT 

INCREASES  AUDIO  PUNCH 

IMPROVES 

PROCESSED  SPEECH  QUALITY 

TS  520/S 42.50 

TS^20/S 27,50 

NEW 

DRAKE  T4XC  52.50 

DRAKE  TR7 • 42.50 


The  "MAGlCOBf*  provides  up  to 
6dB  rncr^dse  in  output  with 
smooth,  clean,  non-dtstorted  audio 
and  more  penetration  for  those 
pile  ups.  Easy  insiallaljon  (No 
front  panel  alteration) 

■*■ 

HI  POWER 
KITS 

INCREASE  OUTPUT  POWER  BY  Wm 

Set  of  (2)  6146  W  final  tubes 
Piste  rating  40W  per  tube 

GET  MORE  DRtVE  FOR 
THOSE  HI  POWER  AMFLIFIEKSttl 

TS  520    520S  QRO  KIT  $39.50 

TS820/820SQROKIT     ..      39.50 

10%  OFF  ON  KIT  ORDERS 
TOTALING  $75.00  OR  MORE 

* 


SEND  FOR  PRICING 
AND  INFORMATION 


t-^%% 


ALL  PRICES  POSTPAID 

IN  CALIF  ADD  6%  SALES  TAX 

MASTERCHARGE  &  VISA  ACCEPTED 

SATISFACTION  GUARANTEED 
OR  MONEY  REFUNDED 


(^  Reader  S#fv;ce— $■»  page  f95 
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RTTY  Loop 


from  page  12 

cution,  rather  than  setting  the 
program  counter.  The  tjeginning 
of  the  program  woutd  then  be: 

0100  ORG  $0100 

0100  4F  STARTCLRA 

0101  B7  801D  ST  A  A  PIACA 
* . ,  etc. 

The  transfer  address  would  be 

$0100,  and  the  program  would 
be  reassembled,  taking  three 
fewer  bytes.  Of  course,  you 
could  leave  it  alone,  execute 
from  $0103.  and  fill  the  first 
three  bytes  with  NOPs.  Do  hope 
this  helps  things  along. 

Also  from  out  west,  Clay 
Abrams  K6AEP  passes  along 
the  information  that  he  has  a  TV 
camera  hooked  up  to  a  Micro- 
Works  DS-S8  Digitizer  and  can 
send  pictures  either  on  SSTV  or 
RTTY.  Some  of  the  software  he 
has  written  for  this  system  has 
appeared  in  the  pages  of  73,  and 
it  looks  like  he  has  a  fine  setup. 
Both  he  and  I  wonder  if  anyone 


else  has  tried  this  combination. 
Anyone? 

White  Vm  on  the  topic  of  com- 
puters  and  RTTY^  one  more  let* 
ter  came  in.  Felton  Mitchell 
WA40SR  of  Mobile,  Alabama, 
addresses  himself  to  the  prob- 
iem  of  the  "software  UART*  dis- 
cussed in  the  above  RTTY  pro- 
grams. Mitch  points  out  that  a 
555  timer  set  to  interrupt  the  pro- 
cessor can  provide  tor  the  tim- 
ing external  to  a  delay  loop,  this 
freeing  the  processor  to  do 
other  tasks.  This  removes  many 
of  the  objections  voiced  to  the 
program.  I  agree.  Mitch,  that  us- 
ing an  interrupt,  such  as  the  IRQ 
vector  in  the  6800,  would  be  a 
simple  way  to  provide  for  out- 
putting  the  Baudot  bits.  How- 
ever, my  intention  with  the  pro- 
gram was  to  show  how  to  send 
and  receive  RTTY  with  a  mini- 
mum  of  external  devices.  An  in- 
terrupt timer  must  first  be  built 
and  then  calibrated  to  provide 
exactly  the  right  interval,  and  If 
you  want  to  change  speed,  a 
hardware  change   is   needed. 
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With   timing   loops,   changing 

constants  is  easy,  quick,  and 
painless.  If  you  had  a  software- 
controlled  interrupt  timer, 
things  would  be  different,  but, 
again,  we  would  be  getting  into 
additional  hardware,  which  is 
one  area  1  attempted  to  avoid. 

And  now  . .  .  April  update. 
Still  no  word  on  Teleprinter  Art, 
Ltd-  Neither  has  a  response  to 
my  nor  anyone  else's  letter  been 
received.  I  am  forwarding  mate- 
rial to  the  proper  authorities  and 
ask  anyone  who  has  had  deal- 


ings with  the  firm  in  the  past  to 

please  send  me  details,  good  or 
bad.  for  inclusion.  I  will  let  you 
all  know  what  gives,  as  soon  as  I 
find  out. 

Next  month  holds  some  more 
on  demodulators  you  can  build, 
as  well  as  a  look  at  some  more 
mail.  Foilowing  that,  I  hope  to 
provide  some  insight  as  to  com- 
mercial equipment  offered  for 
use  on  ham  RTTY;  demodula- 
tors, video  terminals,  and  more. 
Stay  with  us,  and  see  it  all  here 
In  RTTY  Loop! 
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>in^  A«>d  dual  trace.  15  and  30  MHz  All 
our  h^h  s«ntitivitv  Hitjchi  CPtcilkHCDpn 
ire  burU  to  i|«fttancing  Hitadii  quality  (fan 
Ut^i  and  are  backed  by  d  2  year  warranty 
They're  3bl«  To  measure  signa'i  as  low  ts 
IrflV/rli^ision  Iwfth  K5  vertical  nia^nifierK 
ift  d  tpecilkdiion  you  won't  find  on  any 
jthtf  1&  or  30  WH/  scope.  Pius:  2  *xi* 
TKMJEj^ation.  trace  rouiion,  frortt  ftanel  X-V 
spcraliofifpr  all  four  iCope  rpodtif .  ami  XIO 
iiiv»p  nt^gnificatiofi.  At>d,  both  30  MH7 
9^iilDSC0f)«  oKer  ^nternaf  signal  ife^ay  tines. 
Fqt  ease  of  operation,  funcrtiqnanvrelated 
controls  are  grpLiped  into  thrd4!  blocks  on 
the  color  coded  front  panel. 

■  V-302  30  MH2  Duar  Trace  S945 

■  V  301  30  MHz  Single  Trace  $745 

■  V  152  15  MHz  Dual  Trace  S695 

■  V'15l  t5  MHz  Single  Tracfi  $545 
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HD  73  HEAVY  DUTY 

ROTATOR 
with  excriistve  Duat -Speed  Control! 

For  antennas  up  to  10.7  iq.  ft.  of  wmd  load 
area.  Ma%i  supjxiri  bracket  design  pormits 
•ity  cenierifig  and  affen  a  positive  drive 
no4lip  opfioni.  Autofnatic  brake  action 
cushiony  itops  to  raJuce  irteftia  ftr«*M 
Unique  i^r»tral  umi  features  DUAL  SP'EED 
rotation  with  onfl  tiive-pcHJiinn  twitch. 
SPECIFICATIONS:  f^ax  wind  load  benJfny 
moment  -  10,000  in. -lbs.  jfide-thrusi  ower- 
lurnjngh  Starting  torque  -  40O  in.^lbs.; 
Hardened  iteet  drtye  ge*rt.  Bfiartrigs  — 
100-3/8"  diameTet  fh^tlenedl:  McliBr  - 
D'Anonvat,  taut  band  Ibd^k-JtghtjedlpThtrv'S 
much,  much  more. 


^ 


tm 


On  this  pafle  Tufts 
brings  you  ... 

YASSU 


•*^ii"-*r7t«? 


FT-IOIZD 

High'Perfofmanco  Hf  Tramce^ver 
TukJuv's,  technoloqv.  thicker!  by  is  proud 
Ui^Jilbn,  is  /OUT!!  to  enjov  with  ihe  aN  new 
FT  101ZD  HF  SSB/CW  trafitcftiWf.Thiino- 
cotTiprcMnise  rig  indydes  mribl?  IF  t>ind- 
wiitth,  #gitdT  pltii  iifialoigi  fr^qiienc^  diiipliiiy. 
a  by^lt  »n  RF  ipttcli  procRWf.  and  a  lAritk 
rpcdvef  rfynamic  range  Th«  f  T  fOTZO  may 
:  uwd  with  all  of  the  ft  9Dt  tents  accM 
soriet,  pfQvidn^  fucfi  ^Mcitifig  feaiyres  ai  a 
iCanuFng  estarnjil  VFO,  rntmorVj  ^HF  und 
UHF  coverage,  and  externiye  monitorinfj 
capabthty. 

FT.101Z 

Top  Ptrtorrrvinct  lot  the 
S.udg«t-MirHj0d  Amateur 
If  economv  ts  an  irr^pjortatit  coiwideralto^i^ 
and  vou  don^  n#ed  the  Iroqucncv  counter 
and  d>giial  dispJa  v.  then  choose  the  FT  101 Z- 
The  precisjor  VFO  gear  mechamim  j& 
coupled  to  an  easy-t'^ '^''a*^  analog  diiplay, 
ptmidmq  f&o\Mxmn  m  freatfir  than  1  kHi, 
AW  other  featuriH  -  ihe  waftabte  IF  band^- 
Width.  rf  $|pe«ch  procsisor^  &uperb  no<w 
btanker,  VOK  -  are  idwiitcal  lo  the 
FT-101^. 


YC'500 

500  f^Hi  Frfrqytnev  CiHinttf 
The  VC'500  ufi\itm%  advanced  1C  tEchmquet 
and  a  dtQl  r^n^  tv^iem  to  pf  ovide  accurate 
8<{i^i  readoiK  lo  cover  500  MH^,  Both  MHi 
and  kMr  indJC4ttoni  can  be  te-lecteil  i^ith 
fa&«  over  ihfi  r^rtqe  with  a  Hip  of  a  iwilch 
on  {he  front  panel.  A  byilt  in  ac  and  dc 
supply  «nabl-es  complete  [>ori ability,  and  n 
doublff'iided  epoKy  ctrctitt  bosrti  ensMrei 
^Tihlv  and  accurate  nperatigr^  Mith  rEliabil^ly 
for    fn^oy    yeari. 


FT.127RA    -    220  MHz  FM 
FT227RB     -     144  MHz  FM 

FT*627RA    -      BO  MHi  FM 

Scanning  Memonieni 

The  FT127HA,  FT-627RA,  *nd  FT-227R9 
'^  tran'£cej«eft  allow  scantling  and  ejtpand- 
tfd  memory  coverage  for  lh«  damandirtg 
VHF  FM  ooflrator.  Both  fnature  yp/down 
scanmng.  capabiNty,  with  control  from  the 
micfOphone;  the  scanner  *will  eUo  search  tor 
a  buiy  Of  diear  channel,  if  you  wish.  Four 
mi^mtsry  dianwlt  are  also  available  -  two 
for    vrnpies    chanrwH,    three    for    rvpeatef 


inti   tJtur   for   a 


^^t: 


of  Up  to  4 


FT-7B 

HF  Mobile  Tramceivcr 
Th«  *!l-wj'lid-ttiie  FT-7B  ptovidet  power  and 
performadce  for  the  amateur  on  the  move. 
Tti&  fugged  tfanslitor  fin+l  amplifier  itjgt 
cippiaiRt  at  {in  mput  powfir  of  lOOW  for 
SSB  And  CW.  2SW  for  AM,  The  YC.7& 
optional  frequency  display  providnh  laffl 
indit^i>t<pn  of  your  o per atinf  frequency  frcim 
yotjr  dash  board,  ftewir^  column,  or  PtNir 
convenwnt    location 


FT -901  OM 


Our  Top-ot-the-line  Transceiver 
Unparalleled  receiver  perform arrce,  com- 
bined wkh  statiT'Oi-the  art  transrnfiter  fee. 
Xiir&i,  makes  our  top  of -the  line  FT -901  DM 
the  ham's  dream,  gi  home  or  away.  The 
receiver  features  continuomly  variat)l«  IF 
barHtwndfh,  rejection  tuning,  a  CW  aud^O 
peak  llitttr^  and  indunrry -leading  dvr%»nic 
r»nge.  The  ir^rHpAit  tide  indydet  a  buUt-irt 
Curtu  0044  IC  kevpr,  RF  $p«ech  processor, 
and  a  ?Oiecond  "TUNE"  mode  timer, 
uvhich  prf  vents  damage  to  your  finals  caused 
by   fiKcessive  keydown  timf*  Vi^hile  tunirig. 


FRG7000     » 

Digital  Diiplay  Commur^icationi  f^eceiver 

with  CPU  Digital  Clock  and  Ti mar 

•  0,25  Thru  29,9  MH2  Caverago  with  1  kHz 

Rfladout 
Computer  techno k?gY  p^d  convenience  lea 
twret  are  bf  ought  to^iether  in  the  FRG-7000. 
a  di^ftaMefpidv  qer^^^i  cowrt^  receiver  for 
the  drKCT  I  minuting  SWL.  The  digual  dodi 
artd  fim*t,  comi oiled  hy  a  CPU  (Central 
Procesung  Unit!  chip,  will  read  out  both 
local  ind  GMT  tim?,  and  vvill  control 
peripheral  itation  r^i^uipment  such  as  a  tape 
F^cordei. 


FT-e25RD 

Ali-Modif  6m  Traniceiver 
The  FT-625RD  k  designed  for  today's 
demanding  iSm  oiierator.  SuUt  into  ev^ry 
FTJB25RD  are  an  ft  speech  procestor,  a 
htgjN-perfarm^nce  rvtie  blanker.  j>nd  t! 
MHi  repeater  spNt  for  Fll  buffi.  Avail 
able  tt  an  optio*n  is  Yaesu's  excitiriig  mrm- 
□TV  unit,  allowing  storage  and  recall  of  any 
frequency. 


fRG7 

General  Coverage  Receiver 

•    0.&  29.iJ    MHi    Coverage    with    !0   kH.^ 

R  eat  lout 
The  FRG  7  +s  a  pfecnfon-bujilt  all  purpose 
communicatiqfif  receiver,  featuring  all  sohd 
stale  coAttructiOfi  tot  lor?g  fife  and  hi^ 
perforrnarve.  Uttliftng  the  WadSey  Loop 
drih  cancellation  system,  m  con|unction 
with  a  triple  conversion  fuptrheterodynti 
pircuilt,  the  FRG  7  bodsti  hiflh  sensitivity 
along  with   excE^ilant   iktsbility. 


CfU-35aOR 

2m  FM  Irmacmnrnt  isnth  CPU ■ 

The  age  of  computers  has  exploded  onio  the 
amateur  icens  with  the  annoi*ncemeni  of 
the  fiflw  CPU  2500 H  2m  FM  transceiver . 
Controlled  by  a  4-blt  central  pro Ecs^fnci  unit 
(CPU),  the  CPU  3&0Ofl  contoini  a  scanner, 
4  memory  channieti,  manual  m  auTomattc 
tone  hurit  generation^  an  opiional  lub- 
audible  ti>ne  squekh,  arK]  2fiW  output  aarois 
the  band 


MODEL 

DESCRIPTION 

HF  TRANSCEIVERS 

FT-SOfOM 

160-IOrn  »<cvr 

FT-tOlZO 

1 60- 10m  itcvr 

FT-101Z 

Analog  Version 

UHF  TRANSCEIVER 

FT-720liy 

440-450  FM  Kcvr 

SOLID  STATE  HF  XCVRS 

FT-7a 

aO-10m  100W 

FT-107M 

160- 10m  SSB/CW/AM  w/o  DMS  St  memory 

FT^707 

aO-10m  2f>0W 

VHF  TRANSCEIVERS 

CPU2S00RK 

FM  mobile  keyboard 

FT-127RA 

300  MHz  AutoScar^ 

FT-207ft 

2mSyn,3Vtf  Handie 

FT-225RO 

2m  Mntfi  Digital 

FT-227RB 

2mMMem.w/YM-22 

FT-625RD 

fim  All  Mode  xcvr 

FT-627RA 

Erri  4  Memory  MCvf 

SOLID  STATE  RECEIVERS 

FRG-7 

Communications 

FRQ-7000 

All  Band  HF 

LINEAR  AMPLIFIER 

FL-2t0OZA 

160- 15m 

ACCESSORIES  ALL  MODELS 

YH-SS 

H«actaet 

FF50ldK 

Lppas  filler 

QTR^24D 

Quartz  Ctixk 

TEST  EQUIPIWEiyT 

YC-500J 

500  MHz  10  PPM 

YC'500S 

BOO  MHz  1  PPM 

YC-BOOE 

500  MHj  0.02  PPM 

YS-2DQ0 

2000W  Peak  Reading  SWR  Bridge 

PfllC 

si45ao 

89S,€ 

749J} 

499  jO 

675X 

1Q45X 

TB 

479,fi 
399  JG 
eSbM 
42SjC 
89SC 
399i3 

370,0 
655.0 

599.0 

15Ji 
34  JO 
49.0 

239.0 

399.0 

537.0 

95.0 


ACCESSORIES  FOR  g01/10tZD  Seriet 

fAH  it^ms  emy  be  used  wiih  the  101 ZD  Series  except 


FA*9 

Fan 

S     20.0( 

FM-901  ■ 

F  M  Adapter 

450* 

KY-90r 

Keyer  Unit 

4&.0< 

MU-90T' 

Memory  Unit 

124  01 

DC-90r 

DC- DC  Converter 

600( 

SP-901 

Speaker 

35.0( 

SP-901P 

Speaker /Patch 

74,0< 

FTV-SGIR 

Trafisvertsf  w/2m 

45S.0t 

** 

2m  adapter  ontv 

154.01 

« 

6fn  adapter  only 

T10.0( 

Ht 

70  cm  adapter  ortly 

2SS.0( 

YO'901 

fc^oniior  w /scope 

515  0< 

YR-901 

Code/RTTY  Decoder 

730,O( 

FV-9010M 

Synthesized  VFO 

415.01 

FC-901 

Antenna  Tuner 

199.0( 

XFa.9HC 

GW  Fitter 

450( 

xfa^a* 

AM  Filter 

45.0C 

DC'IOIZD 

DC- DC  Conv«rtw 

^jOC 

2D-I 

Analog  Pitmaui 

isoii 

FV-I01Z 

Remote  VFO 

ACCESSORIES  FOR  VHF  EQUIPMENT 

175J« 

P8'1424 

Marker  Unit 

50.0C 

Pg-1555 

Tone  ScTuaich  Unit 

30,ac 

MMB-4 

Mobile  Unit  for  (620B  &  FT-a2l  \ 

22M 

MMS-5 

Mobile  Mount  4227R] 

3.0C 

FP-4 

4  Amp  Pwrr.  Supplv 

50.0C 

FP-12 

1?  Amp  PWT,  Supplv/Spfcr  (250QfiKI 

132.0C 

uuiismib 

Memorv  Unit  for  (225RO  &  625RDI 

lesoc 

XF10  8HC 

CWFilter(e25RO| 

45.0C 

XF10  8HS 

SSB  Filter  (625ROi 

45.0C 

FSJ»-1 

Remate  Speaker 

2I.0C 

FTS-04 

64  Tarhe  Sv^Jtchable  CTCSS/flurst  Encoder 

80  DC 

FTS-32ED 

32  Tone  CTCSS  Programmable  Encoder/Decoder 
ACCESSORIES  FOR  101  SERIES 

TBA 

FTV-25Q 

3m  Trgnsvarler 

275.00 

FA.9 

Fan 

2Q.0C 

XF-30B 

AM  Fitter 

4D.0G 

XF^aOC 

CW  Filler 

40,00 

DC-1 

OC-DCConv^ftP 

50  00 

VO-101 

Monilar  Scope 

320.00 

Yc-eotB 

Digital  Readout 

23i^ 

SP-101B 

Speaker 

ACCESSORIES  FOR  HAND-HELD  XCVRS 

2S.00 

NC-TA 

15  hr.  Drop  in  Char^r 

$     40 .0<] 

NC-2 

3  hr.  Drop-in  with  Power  Supply 

SO  .DC 

PA-1 

Mciibil«  Battery  Eliminator 

S9,0C 

LCC202 

Leather  Carry  Case 

^.oo 

TC-202 

Top  Cover 

3SJ 

NBP-9 

Battery  Pidc 

22JX 

NC-93 

15  hr.  Walt  Mount  Charfif 

10.0C 

YM-24 

Speaker  MIc 

32.DQ 

FBA-1 

Battery  Steevi 

800 

LCC-7 

Leather  Carry  Case 

35.00 

TA-2 

Telescope  Antenna 

S.5Q 

FTS-32E 

Svn  32  Tonp  CT CSS/9 ar«  Encoder 
ACCESSORIES  FOR  SOLID  STATE  XCVRS 

40.00 

FP-12 

1 2  Amp  Speaker  with  Power  Suppty 

132  OO 

YC-7© 

Digital  Re«fotJi  Counter 

110.00 

FP--107 

Interna^  PPwer  Supply 

139.00 

FP-107E 

Ekiernal  Power  Supply 

14500 

DMS'1D7 

Digital  Memory  Shift 

135.00 

FC-107 

Antenna  Tuner 

139.00 

FV-107 

Remote  VFO 

1 25,00 

SP-107 

SmakBT 

29.00 

SP-107P 

Speaker/Patch 

67.00 

FTV-107R 

Trans  verier  w/2m 

m4.oo 

M 

6m  Adapter  onty 

110.00 

■nr 

70ctn  Adapter  Only 

255,00 

ie 


®KEI\l\A/OOD 


^220 

•e  SM-270  St^rcxn  Monitor  if  dpable  of 
riOui  monitoring  luncti^om.  and  peffmrm 

lo  rot  pindiipliiy  ciperatii^n. 


^-220  FEATURES; 

MgnitDfj  trammitted  SSB  and  CW  wave- 

forms  tfom  1  a  to  150  MH^. 

Nigh-^niitivitv.  Mide-ftfiquency^ange 

fijp  to  10  MHi)  tacillificojm. 

MOfiimrt  recetntf  fi^nali  m  tf  %\3qt. 

T«6  linesfitv  of  Hneaf  implirters  Ipro^ 

videt  Trapezoid  pan^rn). 

Allows    observatiion     of     RTTY    tyrting 

points  kfoss  parrot nL 

BuilHn  iwoicKW  nQOOH^^fxl  l575Hfl 

EJipaivkiblflr  ID  p«n-displiv  capibilKy  tor 
I  :ett«ervifig  the  numtwr  >ttd  amphtude  ol 

ifaticini  wilhrn    a   switchdble    i20    kH?/ 
*  100  kHi  lianriwulTh, 


TL'922A 

The  TL  S22A  linear  amplifier  fot  ail  K«f^ 
wood     HF    equipment    pfovidn    maKirntim 
legdt    POW9*    O"    ihe    160rn>-T5ni    Amaieur 
bimk,  rmptoving  a  pair  uf  EtMAC  3-500Z 
h-iBh-FM^fforrrtani^it  tran^mining  luhus. 

TL-922A  FEATURES: 

•  2CN>0W  P£F  (SSBIIOQCrW  dc  (CW, 
RTTYl  input  pcnrcf  on  160m- f§in,  with 
SOW  drive. 

•  EKcellE!nt  IMD  chariKtotl^ttcs, 

•  Safety  proieclion. 

•  Slower  wfth  itutomitiC  det^y  circuit. 

•  Variable  tfHeshoW  *evel  type  ALC. 


OPTIONAL  ACCESSORIES: 

BS-8    pan-dtsai^y    modiile    im    TS-1B0S 

#ndTS^20sert». 

BS^    |Mn-<fis|i4av    tTKidute    for    TS-520 

tefies. 


TR'7600/TR'7625 

Til*}  TR  7600  aiul  TR  7625  arp  KpnwO&d*s 
pQ|}ular  fynltieS'i^ed  2m  FM  mobile  ttdm- 
ceivfiff.  Combine'd  wilh  ihe  RM'7fi  MicfO- 
procefSDf  Coriirol  Uml,  wnvral  rriemciry 
and  w^miitikg  capibtlttiet  jrtf  fKotided. 

Tfl'7600  /TR7625  FEATURES: 

•  On?  mHrni^ry  chanm;] 

9  Mode  $wiLcti  for  ^implex  or  tepealei 
opef^tioi.  Repeater  mode  il^ftt  ilie 
tramintt  frequency  "600  kHr  or  -€00 
kHjf  Of  to  fhe  memory  trequertcy. 

•  Full  S'kHi  cover aijrt  with  144,000  tu 
147.G9B  MH/. 

•  Adaptable  to  any  one  MAf^S  Mmpleic  of 
lepeatet  ch^rttiel  betweieii  143.7  And 
1483  fwuh  modifHialiOn  kiO. 


TS120S 

Tnify  a  'big  lirtle  rnj.*  the  TS-120S  has 
Creat^  «  rrt?vv  tfudtemnnl  in  HF  communi 
Ctftioni  fm  highly  wtrsatile  Amateur  opef- 
ition.  The  compacts  all  «olid^%iate  aOm-IOm 
iramceivef,  witli  up  lo  ZOOW  PEI*  inptit, 
r^\'^u^r€i  r>Q  tuning  and  includes  ^  lar^  dipi- 
Ml  Ei3{)doLit,  making  it  ideal  for  mobile 
apera|ioi>  IF  ihift  acid  other  importafii 
ffiatufci  make  it  a  high-quatily  rig  fof  The 
hvn  sHkIc  asi  well . 

OPTIONAL  ACCESSOR fES; 

•  YK  aSCW  &00-H2  lilter, 

•  MQ  100  mDl>ile  mount. 


TS-520SE 

The  TSI520SE  i4  an  oconomiRCtl  version  of 
the  TS  520S  .  the  world's  most  pypulai 
160m- 10m  Amateur  tr^nid^ver.  Now,  any 
Amateui  can  afford  a  hl^h-<|ualiiy  HF 
ti»n$a»itwr  fw  t*»  hafn  »hach. 

TS-520SE  FEATURES: 

•  Covnri  160m- 10m  and  rftceivet  WWV  on 
IB  MM? 

•  ?Oim  PEP  mput  i>n  SSB  4rtd  I60W  etc 
onCW. 

•  CW  WIDE  14  A  BROW  ban<*vvldtb  w^ch. 
for  use  witb  tbe  optional  CW-520  500  Hi 
CW  filter. 

•  Digital  display  with  optioiival  DG  B.  thovv 
ing^tual  freqtu^ncy. 

•  Speech  proce»of  „  ef1e*cfj*e  tn  OX  p<4cup* 

•  VOX   am^  wmi ^eak-m   CW   with  side 
lono. 

•  BiJiit  in  25-kHi  calibrdior. 

OPTIONAL  ACCESSORIES: 

•  CW&Z0  500HjCW  Jilter. 

•  AT  20D  ariiefirta  lunef , 


On  this  page 
Tufts  brings 
you  .  ,  * 
Kenwood 


TR  2400 

Tlie  TR-240O  synihesj^fed  2m  hand -held 
transceiver  leatiirflf  a  large  LCD  frequency 
rearioul.  10  rnemcriei.  u::afining.  arid  muc^ 
more. 

TR-2400  FEATURES: 

•  Large,  illyminatsrd  LCD  digftal  frequency 
readout.  Readable  in  diri;ci  sunlight,  anil 
i  lamp  ^witi^  makei  K  readable  in  i*'-'- 
dark.  Sluows  rifrceive  and  tr^mmii  Ire 
quer^ief  anrid  mffnory  cl^dinneh.  j^nd  mdk 
Cates  "'ON  AIR,"  merrtory  recaft,  batttfry 
4iatu5^  and  tampiwjich  on. 

•  to  memories,  wilh  battery  backup. 

OPTIONAL  ACCESSORIES: 

•  Atiractt^e  l^aihn  case. 

•  Model  ST  1  base  ttar>d,  which  provriV*; 
1  5-hQijr  quick  ehargo^  trickle  chaNj.  , 
and  baiu^'Statioit  operatiori  with  micro- 
phone connector  and  imped^rct-cofiver* 
tiori  circuif  for  ysirtg  MC-30S  inicro 
phone 

•  ModeE  BC-5  dc  <;uick  cKar^er . 


KPS'7 

The  KPS  7  (4  a  mdtchmg  ^  pOAvt  Supply 
fo«  the  TR'7600  and  TR  762&.  Output  ti 
13.e  Vdc  «t  7  A  ICS  190%  duty  cyckK 


ORDER 
NO. 


TSIBOS 
w/OFC 

TSieos 

wo/DFC 

OFiao 

VFO-1B0 
SP  180 
AT  180 

YK^asse 

YK-BSCW 
PS  30 

TST20S 
VFOtZO 
SPf20 
AT.120 

llfB  100 

YKaacw 

PS30 


Tsaajs 

TS-820 

Ra20 

DG-1 

VFO-820 

SP  fl20 

CWS20 

YG88A 

VG-4&5C 

YG-455CN 

TS520S 

pK  B2a 

VFa520S 

SP'520 

CW-52a 


DESCRIPTION 

NEW  ALL  SOLID-STATE  HF  EQUIPMENT 

IBOS  "DFC"  (Digital  Frequency  Control  Serial 
160m-10m  all  soiid-stflte  rig,  4  mning  memories 

Hf  rig.  (Ggftil/difftrential  dctptiy.  IF  ifiifl 

^PC  IDifitd  Frequimcy  Con  troll 

Rpmote  VFO 

Ejntqrnal  speaker  wiLh  selectable  audJo  filters 

Antenna  tuner/SWR  and  RF  power  meti* r /antenna  fWitch 

IF  €ry$t4il  S5B  filtet  (for  duaJ  filter  tyneml 

500-Hz  CW  filter 

Base  Ttatiori  power  tupply,  13.S  VOC.  20A 

120  Series 

aOm-lOm  solid-state  fig.  ZOOW  PEP,  digital  display 

Remote  VFO 

ExT^naJ  ipeaker 

Antenrta  turier 

Motltle  rrKHJnting  bracket 

(See  f  BOS  *'DFC"  Series  ^ 

(Sefi  laOS  "DFC 'Series) 

TRADITIONAL  HF  EQUIPMENT 

B20  Pacewnef  Seriel 

Deluxe  tr^itrtsc^Href ,  digital  di&pfay^  iSOm-IOm 

DeluxE  trarHceiver,  l6Om-10m,  IF  shift 

Deluxe  re^ciiver,  iSOm-TOm,  notch  filler^  VBT 

Diqitjf  frequfincy  ritsptay  tdr  TS-820 

RBmote  VFO  for  IS  820  ?«rles 

Eiiterr^Bl  speaker  w^tb  selectable  audffiifilKn 

500  Hi  CW  fihrer  far  TS-820  seriej 

6  kH;  AM  ftl|:er  fOf  B-B20 

500' Hz  CW  niter  fw  R-820 

350  H 2  CW  rilteF  for  R-820 

520S  Serial 

160m- 10m  tramceiver^  noise  blanker 

E}igitAl  frvi|yency  dif play  for  TS-520S 

Atf tptDf  for  DG  S  to  TS-520  and  ft  599 

Remote  VFO  for  TS-520S 

External  speaker  for  TS-S20S 

500Hz  CW  filter  for  TS  5205 


PRICE 

ORDER 
NO. 

TSS20SE 

$i.Hg.g5 

R-300 

9B4S5 

AT.20a 
TLe22A 

164.95 

T7935 

6935 

SM220 

SS^B 
BS'5 
DS-IA 

179.9S 
59.95 
59  J5 

139  Jl) 

€99.95 

1S9J5 

39.00 

99^5 

?g.oo 


1,299.00 

1,100.00 

1^)99.00 

199.00 

175.00 

S5.0D 

59.00 

59.00 

flS.00 

T09.00 

B49,00 

199,00 

20JQ0 

155J30 

33X10 

59  00 


TR3400 

2400 
NICAD 
ST  1 

BC5 
2400  Ca&e 

Ts-eoo 

TS-700  SP 

VFO  700S 

SP70 

TR  7600 

TR  7625 

RM  76 

TRS^KJO 

TV&02S 

TV50B 

VOX-3 

fiSIC"7 

HSS 

HS4 

PCI 

MBTA 

MC-60 

MC30S 

MC'3&S 

MC4& 

PS6 

KPS7 


DESCRIPTION  PRICE 

1  SOm  - f  Om  trvmoeiver  wth  CW  filTer  Jwitcti;  mo  OC-OC 

converter  Of  frgrtsverter  terminaili  $  629.95 

HF  MifCell^neoui 

% 70  kH;-3Q  MHz  receiver  279.00 

200- W  antenna  tunef ,  SWR /power  met&r ,  switch  1 59  00 

1 60m  '  1  Sm  tme^  am  pt  r  fi&r«  2  k W  PEP  1 .1 99 .00 

Stauon  monj.  t&r ,  T 0-M Mr  scope ,  two  tone  generator  349 .00 

SM-220  pan divpfay  for  TS'820  wrm  7500 

SAfl-220  pan  diipfay  for  TS  530  seriet  75.00 

QC'DCcon^'irtef  for  TS  820 /TS  5205  series  69.00 

VHF/UHF  EQUIPMENT 

2m  synitie^^ed  handheld  with  LCD,  tO  merriories,  scartning^ 

5  kHj  iteps,  mead  pack,  charger,  and  rubber i/ed  antenna  1^5.00 

Extra  battery  pacfc  for  TR'2400  TBA 

BftK  Stand  quick /trickle  charger  with  mic  connector  Tor 

TR2400  TBA 

Mobt]^  quick  charger  for  TR-240a  TBA 

Lesthef  ca»  for  TR  2400  TBA 

6m  SSB/CW/FM^AM  10W  Transceiver  799.00 

2m  SSB/CW/FM/AM  iransceiver,  digital,  all  4ubbands  799.00 

External  VFO  for  TS  700S/SP  135.00 

External  speaker  for  TS  600  and  TS700SP  33  DO 

2m  F^  transceiver  wuh  memory,  10W,  synthesized  375,00 

2m  FM  transceiver  w^*th  memorv^  25W  synihes tZHJ  425.00 

MtoOHcoceuor  Control  Unit  tor  TR- 7600/7625  125iXI 

70  cm  FM  tramceiver,  10W,  23  channels  ^9J00 

2m  transverter  for  TS-520/820  series,  lOW  279.00 

6m  transverter  for  TS  520/820  series,  10W                                 '  279.00 

VOX  unit  tor  TS-700A  and  TS^OO  25.00 

Repealer  subband  H  44  5  - 14  5.5  MHz  I  k  it  for  T&  700A/5  1  4j00 

OTHER  ACCESSORIES 

De^luxd  He^pbone  w\  39^5 

Headphor^e  sat  t9.50 

Phone  patch  59.95 

Mobile  bracket  for  TR  2200  A  13.00 

Dynamic  b<a!e  mi(7t>pbone.  high /low  impedance  45.00 

500  Ohm  norM-GVicellpng  mobile  microphone  29j00 

50  kdobm  noite -Cancel ling  mobile  microphone  29J0O 

BOO  Ohm  touch-tone  rnobile  microphorre.  automatic  PTT  49.95 

AC  power  supply  for  TR  3300,  12  VDC,  3.BA  79.00 

AC  power  supi^ly  foi  TR  7600/7625.  12  VDC,  7A  79.95 


On  this  page  Tufts  brings  you  *  - 
I  COM  and  Amphenof 


IC-202S,  IC-502,  lC-402 

I  COM  Porubies 

All  tCOM  poftab4«  «r«  defigrwd  wiOi  pet- 
{ormanc^  iind  feature!  fhjt  allow  for  eicrrr 
r\M  power,  and  exl^rndl  ^iiTi^nna  hookup 
jUHF  qqriniictnr);  and  the  quick chan-gfl  fold 
^way  mobilr^  maunf  makes  thifm  ideal  for 
mobile  operation.  All  conttoh,  including 
single-knob  tumnf  diils  and  liEjhted  ""S" 
'i^i^ief*.  are  locai^  fln  the  front  pa:net,  ai 
^iti  mic  and  ^xtefnal  tiwiikrr  plifj|i. 

tr*  addition  to  i*rv  c*lt  tvi»  "C"  baTtefv 
operation  and  the  optional  IC'3f*S  powrr 
tiippiv,  I  COM  off  erf  i  ni{;:4d  haitety  pack 
.nil  charpr,  which  Ids  intallv  within  th* 
miflrnal  lottery  com  t^  run  en  b  of  all  I  COM 
p'^i  tablet.  The  nicad  recharrfpable  CfflEi 
.i,.4:ept  full  charge  hqm  a  12V  t^&ctrica\ 
v^\tvm,  th*  1C^3PS  Of  iCOM'i  new^  l^m 
COfT  ac  waU  charger  urwt. 
Th«  IC  Z02S,  IC-502,  and  10-402  put  out  a 
full  3W  P£P  to  get  ttiFough  when  the  band  if 
open  or  to  drive  a  class  AB\  amp  to  full 
lautput.  Thi?  IC-215  FM  portahle  dcfi'.fets  an 
ouLpur  of  3W  in  the  htgh  povVHf  mode  and 
d.BW  m  a  Idvut  pooAcr  position.  The  lC-215  f 
low  power  oc^nservef  '"C"  ceil  bttiery  life, 
»nd  3W  from  the  port^btes  lumpi  fa  IQW 
through  out  optional  amp,  the  TC-20L  for 
2m. 


AMPHENOLl 


Co* 


A  ft;  phenol '«  HNC   v^intt^lBn-  mtm  hpsII,  lii^li 

^Htff  ll  tltSCID-IUirf  I.  AC>pL|f «  ^  Jil  HL. 

jifftiiB'lcdi)   fiurlbhHf  ftetH  hvBCt-  Spdnp  wot*  ikjp^p  <H 

pldUd©  to     ijvr     yipu    ronriH-Ukt*    tl^f    r»*P    Hili,ir 

riiinfeUliI     rujiiii1Uri.t.     high     l:rniti«rmluri«    lAd    rpsiiE 
dbmutin. 


^^^tri  urilh  tnt  BNC  pty* 
Hrt^'PUcie  ran  Ih  m^iijntfd 
mta  pixkirlv  vp  lo  104"^  tiniHl, 

user  <M>  Ttf  Crwr  IFI  *OAr 
Tr»    309-t«9«-aaa    uo  t^ 

POUHI.E  MATK  ADAPTVIR 
II:M17T-1A&  HiKth  routitir^M 
rtim    iLTF     frrr     luminit.    (.Inn- 

t2  "?* 

BJ-lSr-34l&   i.>  iriiiiamb.  twpt 
«ulii  antt-niiA  ii«rh;  nr  pin  itrk 
rA»EL       IIFCCr-rACtE 
i3-l|t-a«»      sot  39      MiiyftU 

wiih     -t     f&it«fk#r&    in     liltMW 
tJiBmriet  (mlC   il  .IT 
fAWF-L        RFCEPTACi-F 


■KCIFI  TO  tlHI    |M:>   AkpAF' 
tett       ai    43ft'M^      VV^1t7i 

SdMpfi*    Ul¥     i^Nlf    S»lu(    lit    tMV 
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IC202S 

Thit  M^lebafid.  transcdvot  operate  Icvwer 
^id#hafid.  It  utei  a  fpeoal  VXO  drr,uit  to 
prpvidp  srvioolh  Tuning  and  crystal  stahiliTy 
needcil  for  SSa  opej-atian-  on  tho  2m  band* 
Each  of  the  Four  band  positions  ka  200  kHz 
hand  within  tht  T44.0  14&99  range  of  the 
2m  tiamf. 


1C502 

The  VFO  used  in  tha  unit  coven  ^hft  firm 
BOO  kHj  of  th<t  6rn  band  where  most  of  the 

activity  ii^ 


\CAQ2 

Utilifmg  a  tMrtable  second  osdllBlor.  thii 
iinrt  pfQvtriH  ihe  stability  and  band  ipreaid 
needed  for  SSB  operation  on  430.  Crvitals 
are  prnvidfld  for  tvvo  o1  the  tour  bands 
which  can  bt  stleqt^d  from  the  2S  200  kH^ 
&egm<rnli  betw«f?rii  430  .vnd  435.2.  Listen 
lo  Ihe  vgnal*  from  OSCAR  VUl,mDd«f  "J" 
with  the  superb  03  ^V  veceiver  on  either 
lowef  or  upper  i-idetiand.  Most  acceiiones 
for  thi?  IC-2CI2S  and  ih?  10-502  cari  alio  be 
ysed  on  ihe  IC-402* 


*>jE*! 


UG^T4 


IC551D 

Th^  IC  &&I0  15  the  hieph  powered  brother  lo 
the  )C  551 /With  an  &Q*SH  output,  yoy  have 
-i  I  the  (Hifich  yoo  ni?ed  The  iC  551 D  has  the 
S4me  no'b«cklafh  no-fteJay  du4i  VFO  light 
Ctioopet  lY**^'"'  CdUpfcwJ  fo  the  micrp 
pfoceuor  tor  split  frequency  as  w&ll  as 
comnletely  vanabJe  otfteis.  Pais  hand 
tuning  and  VOX  are   Included  at  no  ei^lra 

CD  It 


IC-2A 

Syntheiized  Zm  Handie  TalNie 

•  BOD  T/ft  channoEi,,  tynihcti'n^. 

•  KSW  output  hiyh/loiw  power  battery 
saving  switch  [o   I^W 

•  Sen^rate  buiH m  speaker  arrd  mic.  Excef- 
fent  *udiit  quality. 

•  Compact.  Aboiit  rhe  ^im  of  a  d&dar  btlt. 

•  Virutite  st/e  niead  power  pack.  3  iiim 
available  to  luit  ytiur  rteeds  (250  fnA 
standard).  Makes  tfie  IC^2A  The  most 
■compact  synthuiized  HT  on  the  market. 

•  Optional  tone  pad,  desk  charger,  ^pMsker/ 
mic  available. 

•  Wiiih  ilip  on /slip  off  hot!  am  ni<cad  tiack, 
you  c»t%  v^wy  the  vjt  of  the  HT  from 
atiout  116  m*m  high  to  175  mm  hi^. 
Easy  to-  carry  emtra  tnap  on  packs  with 
you  lor  extended  trips. 


\C-2B^A 

The  IC-251A  i*  [he  neweu  addition  to 
iCOIil't  dll  mode  iranscBivef  line.  Like  the 
matching  IC-BSI.  trie  I C -251 A  h^duat  digi 
ta!  VFQ'i.  three  n>emofies.  icanfitngi  (av9t 
SSQ).  Boib  units  mdude  the  no  t)>ackt«h« 
no  delfiy  light  dNopper,  f^milar  to  the 
IC-701^  as  a  ^anddfd  feature  an  no  Coit. 
Cpup|i?d  to  the  micrbpfosessor,  this  provides 
split  frequency  operation  as  welt  as  com- 
pletely variable  offieti. 


ICOM 


IC  215  FM 

The  versatile  10-215  provides  ajfitirmmn 
(DOntaCt  for  even  the  busiest  FM  enthu&iast- 
The  IC-21S'i  tlirtM  narrow  ftlieri  provide 
quality  not  usual ly  found  in  ponabfe  VHF 
equipment.  With  15  channel  capacFty  (12 
on  the  dial  and  3  on  fifiority}  and  an  MOS 
f  £T  rf  amp  with  ffyi>  tuned  circuits  on  the 
fricHit  end.  the  ]C-21S  offers  optimum  FM 
portable  pet (ormanct. 

The  fulty  coiiapuble  antenfu  it  fenvo^iibte 
ttj*  accommodating  the  fliicihle  "rufabet 
duck",  and  ihe  IC'215  comes  suppHed  with 
tivc  popular  channels  3t  no-  extra  cost 
(52/52,  34/94,  2a/B».  22/82,  13/761 


IC701 

The  HP  MaKtmizer 

ICOM'S  siiperioi-  LSI  tecbnD^ogy  tokei  i 
lead  In  Amateur  HF.  Th*  eKtremety  co 
pact  IC'701  delivers  100W  output  from 
cprnpletcly  wild  uate,  no  tune  (bro 
band  det^^l  finals,  wi  ah  rT<feodef  and 
bandf.  from  I60m-T0m  ContinpousJy  vz 
^fe  bandwidth  on  filter  widths  for  SS 
RTTY,  and  even  SSTV. 

The  Single  ff^quuncy  control  knob  pt 
fulfy  syntheslzud  iinstant  tuning  at  a  smi 
fingertip.  Whde  bandspread.  with  100  Hz  p 
divisjon  a#id  5  kH;  per  turn,  ^  mstam 
f:o44rdtnated  between  tttc  vnooth  turn* 
Imob  and  the  fynibesifev's  digital  raad-o 
with  positively  no  trme  lig  or  bacitlash.  i 
the  pijth  of  the  electroniE!  highspeed  tunfi 
huifon,  the  synthesizer  flies  throui^h  met 
cydei  at  10  kHz  per  step  (600  kHz  par  turr 


MODEL 


21 5A 
551 

55  ID 
6'  ''■ 
7t. : 
701  S< 


PS 


PS 


22S 

255A 
2S0A 
200 

202S 
215 

402 
502 

3PE 
3PS 
70TP$ 
PS20 

20L 
30L 
£Xia6 

EX107 

EX  108 

RM2 

BCI5 

BC20 

SP2 

CF1 

HHta 

HM& 

HM7 

HMB 

DC  Pwr 

OCHD 

EX-1 

HP- 1 

CK28SC 

CK2SLC 

LC 

SIVI2 

SMS 

MMQ 

24  Pf 

24PK 

WC2TS 

Manual 

Man 701 

RRO 

FAl 

MIC-P 

MIC-B 


ICOM  PRICE  LIST 

DESCRlPTlOry 

BASE  STATION  EQUIPMEMT 

2m  AC  &  1 2V.  F  M.  SSB,  CW,  lOW 

Sm  TOW,  Syn,  AC  Si  13V  Pwr 

6m  BOW.  iaV,W/EXfD7.  EX10B 

55 ID  and  AC  supply 

HF  Transceiver.  12V  DC 

HF  Trans<*iv«.  AC  &  12V  Supoly 

MOBILE  TflAtJSCEl VERS 

2m  FM.  tow.  22  channel  Programmable 

2m  rM,  25W  Synthesized  12V 

2m  MBL.SSB,  FM.  CW.  W/Mem 

2in  FM.  TOW,  Syn.  Rrtmotahle,  12V 

PORTABLE  TRANSCEIVERS 

2fn  SSB  Portable 

2m  FM  PoftaNc 

430  MHz  SS8  PPf table 

6m  SSB  Portable 

POWER  SUPPLIES 

AC  to  12V  suppfv  3A/Spkr; 

AC  to  12V  jupply  for  Portable 

12V  Power  Supply  fm  70 1 

20A  Povwf  Supply.  5SID.  701 

ATTENOAMT  ACCESSORIES 

2-lOW  2Wi  lineaj'  amphfier 

3' low  430  MHz  liitear  afnpllfiir 

FM  Option.  561,5510 

VOXOption/551  (Inclw/SBID) 

PBT,  551  lhclw/551Dl 

Controfter.  701.211.345 

Nicad Supply,  Portable,  AC  adj^pter 

Nitad  Suppty  ^  Portable 

Mitch inf  Bate  Station  Speaker 

Cooling  t An.  70 IPS  or  PS20 

Microphone,  3  or  4  pin,  specify  modet 

Microphone.  4  pm.  npise  cancelitng 

Microphone,  ampfifier,  8  pin 

B  Pin  mic  (251  A.  255A,  2S0A]  w/lone  encoder 

DC  power  cord,  specify  radio 

DC  powBf  cwd.  5510.  701 

701   'Y  '  interface 

Headphone 

2 BO  remrpte  kit,  Moirnt.  5"  cable 

280  refno-t*  kit.  Mount,  17'  cab^f 

Long  cable  17',  only  used  in  Cn:2BLC 

Desk  mic,  4  pirt 

Spin  base  mic  for 251  A.  2 55 A.  260 A 

MobiCe  rnaunting  bracket,  specify  radio 

24  pin  rtioiax  plug  vid  pfns 

24  pin  moleii  plufi,  pmi.  mated  pair 

1 17V  to  12V  power  unit  for  BC-20 

Any  manual  (eioept  TOT  J.  $|»ecilv  fadks 

701  Manual 

Reverse  dial  for  22 A,  22S,  30 A 

"Rubber  Duckie"  2m  Helical  Antenna 

3, 4,  pr  8  pin  mic  plug 

3,  4,  or  8  pin  chassis  mount  {base) 


PRICE 

$  699.00 
449.00 
669.00 
B4g.{» 

1195.00 
1375  OO 

289.00 
389.00 
489.00 
359.00 

249,00 
189  jOO 

349.00 
229.00 

&5.D0 

S5.0O 

190.00 

190.00 

9Q.O0 
105.00 
115.00 

49.00 

9S.0D 
125.00 

54,50 

49.50 
39.00 

16.00 

32m 

25.00 

39.50 

3.50 

tooo 

29.50 

31^5 

41.25 

1B.75 

3250 

32  50 

16.25 

3.75 

7.50 

IT. §5 

7,50 

20.00 

2.0D 

5.50 

t.76 

1.75 


Irake  R'7 

Vntheiized^Ginnral  Covtrage  Receivei 
Fully    fvnthR^&ii'ed    w\\h    a    permeaLiilLty 
luned     mcjilaior     (PTQ}     for    &mooih. 
€Dn(inif&us  tuning. 

'  Covins  camp4tte  range  0-30  MHz.  Both 

'  Spccral  torn  tinttjni^n  "lynch rQ-pliiiif''* 
AM  detector  prmridK  luptrior  inttr- 
iittiortal   shortwave  broadcast  rei^ption. 

'  Tunnbte  (F  notch  filter  effectively 
rtducas  hetcirodvne  interference  from 
nearhv  stafions. 

Mult  if  unction  an^tinng  »lector/50  Ohm 
iplitiirr  i&  fwitdN-selecied  from  the  ftnm 


pmtm\  Prov)de$  tintultaneoMS  duai  rrcerv« 
with  the  TR'7.  making  possiNp  the 
r0C«piiiort  of  iwo  different  ffequcrncieii 
at  the  same  iime. 

Guilt 'in     power     supply    optrraies     from 
100,    120,   300,    140   Vac,   50/60  Hf,  or 
nomlnaJ  13,flS/dc. 
Much  more! 


DRAKE  PRICE  LIST 

MODEL 

NUMBER    MODEL  DESCRfPTIOlM 

COMMUNICATIONS  HECEIVERS  AND  ACCESSORIES 


1242  DSR'2 


1240  R7-/DR-7 

1548  H-T/TR-T 

1532  NB-7A 

7021  SL-300 

7022  SL-SOO 

7023  SL-iaOO 
7026  SL-4000 

7024  SL-eOOO 
1&31  MS-7 
1217  4-N8 
7011  FL250 
70ia  FL-SOD 
7015  fL-1500 
7017  FL-4000 
7019  FL-fiOOO 
VHF-FM  TRANSCEIVERS  AND  ACCESSORIES 


VLF-HF  Digital  SynthtfSijfed  SSS,  AM.  CW, 

RTTY.  ISB  L^bofdtarv  Communi&ations 

Hecetver 

0-30  MHr  General  Cov«r4Q«^  Digital 

Svnfh«5*?ed  Recei¥er 

Cable  IntETface  Kit 

Noise  Blanker  for  R-7 

300  Hi  CW  Fiitef  for  7-line 

SOO  Hz  CW  Filler  far  7-line 

laOO  H?  HTTY  F.lter  for  7*nne 

4000  H J  AM  FUter  for  R-7 

6000  Hz  AM  Filter  for  7-IJfie 

Speaker  for  7-ht>e 

Noiu^  Blankef  for  R-4C 

?50  Hz  CW  Fitttf  for  R-4C 

500  Hz  CW  FHter  for  R-4C 

1500  Hz  RT7Y  Fjltet  for  R-4C 

4000  Hi  AM  FfUer  for  R-4C 

6000  H^  AM  Filter  for  R-4C 


1346  UV'3 

1330  UMK-3 

1339 

1575  I525EM 

AMPLIFIERS 

1528  i-7 

1S7a  L-7E 

ANTENNA  TUNERS  AND  ACCESSORIES 


144-220^40  Transceiver  12VDC 
Remote  Trunk  Kit  for  UV-3 
Extra  Conirol  Head  for  UV-B 
Encoder  Mto'QpHorke  iof  UV-3 

T60-l&ni  Amphfier.  Pqwcr  Supply,  ^f^^  Tuties 
1  $0-1  On  Amplifier,  Power  Supi^v^  'i^d  Tubes 


1538 
153g 
1510 
1533 
1514 
1550 
1551 
1529 


MM-;  2&0W,  1 60 ^lOm  Tuner 

IVlN-2700  2KW.  TBO^IOm  Tuner 

a-1000  4  1  Bilun  for  MN-7/MN-2700 

CS'7  Remote  Controlled  Anienrta  Switch 

WH-7  1  J-54  MH?  20/2O0.'2O00  Wattmeter 

Dt'3O0  3D0W  Dummy  Li>ad 

OL-1000  lOOOW  Dummy  Lo«l 

FA-7  FaFiforDt-1000/TR-7/PS-7 


MF  TRANSCEIVERS  AND  ACCESSORIES 


1336 

1537 
7021 
7022 
7023 
7024 
1S36 

1546 
1547 
1529 
1338 
1531 
1335 
7073 
7077 
7037 


TR-7/DR'?  Digital  HF  transceiver  160-IOrn 

Ireceives  1-5-30MH7} 
m-7  Moise  Blanker  for  TF^-7 

SL-30Q  300  H?  CW  Filter  for  7-1  Ine 

SL-50O  500  Hz  CW  Filter  for  7-line 

SL-1BO0         1800  Hst  RTTY  Fflter  for  7-l»ne 
SL-aOOO         6000  Hi  AM  Fitter  for  7-lin« 
AUX-7  Auxiliary'  Ril>^  Progaqpn  Bo^d  for  T  R-7 

^for  out  of  band  coverage- 1 
R  RM-  7  R  a  nge  Recti v«  Alodulet 

RTM-7  Range  Trvmceive  Modules 

FA^7  Fan  for  TR-7/PS-7/DL- 1000 

RV-7  Remote  VF 0  tor  TR-7 

MS-7  Siaeaker  for  7-Une 

M  M K-7  Mob  I  le  Mou  n  t  f  or  T  R  -  7 

7073  D  y namic  Mo  b»  le  m  ic .  w/PJ  ug  T  R-  7 

7077  Dynamic  Desk  mic  w/Ftug  TR-7 

7037  TR-7  SefVice  Kit 


POWER  SUPI^LIES  AND  ACCESSDRtES 

1501  AC-4  Power  Supply  for  A-Mb.  t10/220V 
1505               DC-4  12  VDC  Power  Supply  for  4-line 
1504               FS-3  Power  Supply  for  UV-3,  1 10/220V 

1502  PS-7  Power  Supply  tor  TR-7,  1 1D/220V 
1529                FA..7  FanforPS-7/TR-7/Dt-TOOO 
tow  PASS  AND  HIGH  PASS  TVI  FILTERS 

1605  TV^2LP        100W  Law  Pass  Fiitef 

1609  TV-3300LP   1000W  Um  Pass  Filter 

t603  TV-300HP     High  Pa^^  Filter  for  300  Ohm  Twin  Lead 

1610  TV'75HP       High  P^ss  Fihtr  for  75  Ohm 


ACCESSORY  CRYSTALS 


Crystals  for  2C/R4B/R4C7SW4A/ 
SPR4/Mi2.a4XBrr4XCRR4C/TR4CW 
Crystals  for  fiKed  frequency  opef align 
•erf  tunable  unitE/2NT 
Crv3t^  f w  T  m?rT  R32C 
Ov^tils  fef  TR72/Tfl33C 


PRICE 


$3400.00 

1295  00 
24.60 
90.00 
55,00 
55.00 
55.00 
55.00 
5500 
39.00 
74.00 
55.00 
55.00 
5SJ» 
5S.00 
55.00 

995.00 
69.96 
90.00 
49.95 

1199  00 
1199.00 

175.00 
299.00 
26.95 
169.00 
89.00 
26.95 
53.00 
29j00 


1495,00 
90.00 

55.00 
55,00 
55,00 
5500 

45.00 
8.50 

S60 
29  00 
195.00 
39.00 
49,95 
24  50 
49.00 
50JOO 


T50.00 
19B.0Q 

B9.95 
259.00 

29,00 

14.60 
26.60 
1060 
132S 


9.50 

10.50 
9.50 
9.50 


Drake  L-7 

2kW  Linear  Amplifief 

10m- 160m  coverage.  2kW  PEP,  IkW  CW, 
RTTY,  SSTV  oocf  ation  -  «Jf  modes,  IwH 
rated  input,  cont»r>uous  duty  cycle.  Acjcurate 
buih^in  rf  wattmettfj  with  forward /reverse 
readings,  is  switch  sefectc^d.  Oypass  switch- 
ing  for  straight  rhrougli,  low  power  opera 
lion  wiihpui  having  to  turn  off  smplifi^r. 
B^ndpa«)  turted  input  cii'CUitry  for  low  tih 
tottton  and  50  Ohm  input  impedance. 
Opeiaiei  from  120  .■'240  Vac,  50/60  Hi 
primary  hne  voltaQe. 


TR  7  TRANSCEIVER 


Oo  this  page  Tufts 
brings  you  . . . 
Drake 


i:«iv«Pi  n*w«  AdCuAarvd  an  tti«  imrh»|  bokKtlf^Q  tei- 
turn  Miho  1«c!hniqutpii  canLJdJarid  to  b«  "ftil«,of, 
tin  m  V*  tft  re^fdi  1«  CQmi^un«4rlCKni  titcMwilDfy. 
Uwt  otlfA  iTUfv  net.  tt*tat  feat^#*«  and  tcchmgynt 

r\M<fM  iMHt  ■ncfvfioriifd  wIthiCHit  ttm  inlliai  CHpw^fl 

th*  fdMfltmf  BquLpmHtt  I  in  nw  1 1 1  il  tfk  Mt^Mnt*- 
nMffli  m  t)titt»m»nUM^9n^  tsdmenogy  wflli  ra^BHc: 
lb    twin    tftrftirrtMinc*    iiuj    o|Mr#Uir    cdAvenitnut*. 

Thi  hF*ke  Tft  J  tpdricnlwi  r-«ot#|flTiii;  a  un4que 
btdn4  {>■  provin  i(j|1ii,»i'.th«-iTl  tptihhlqur&  cLijIrnl. 
ratting  In  Itve  lint  iruiv  Hiit-oMnm-Mri  1r«nic»lvfr 
tireHntly  ivdilabli. 

A  tirotfuhct  af  mm  Oralici  "■fiirtiiilnf  ^mtn  dfilng 
a  wnMti  dolni  fUmi*'  pdinaHUpfl'*,  in*  TRT"*  mtny 

HOI 


Drake  UV-3 

UHf-VHF  F(Vt  Transqerver 

•  Fully  iynthesi/sd  on  each  band,  5  kHj: 
slepSf,  riigitiiJ  rir^rfoui. 

•  FM  coverage  on  complete  144.  220  and 
440  Amateur  ti^nds,  depending  on  model 
purchased.  Comptetelv  band-furtTched 
( rtifTi  front  p#nel 

•  Four  extrai  diode  pro^ammable  fixed 
Cihflnnels,  with  offsei's^  available  for 
each  band,  m  addition  io  (he  iyothefi^er. 

•  Otode  prograrnmable  non-st«ndard  offsets 
available  for  eich  band, 

•  SC'parate  SO  239  Antenna  Connector  fQf 
each  band. 

•  Scjn  a  programmed  fiieed  channeJi  from 
an  If  fvntheS^ies  frequencv.  Scan  *nv 
iyntty^iifr  fir<ei:|ua>cv  frtxn  a  pto- 
gfarr^med  lived  channel.  Scan  s  specific 
programmed  fixed  chari,n(&l  from  anoLher 
progrsmrned  futed  chanotl, 

UV-3  OPTIONAL  ACCESSORIES; 

•  Removable  control  hparj  vvill  opflrstc 
rjdio  in  iriink  compsr'  ■,!  ffom  driver's 
i#at. 

•  PS-3  —  companion  ac  po^^er  urppf v 
■    Qraki!  1525EM  Encodinig  Mike. 


High  Pass  Filcer$ 
for  TV  Sets 
provide   more   than  40   dB  attenuation  at  52  W\Hi  and  lower, 
protect  the  tv  set  from  amateur  transmitters  6- 160  meiers* 


DRAKE  TV -300  HP 

5Aodel  Mo.  1603 

For  300  Ohm  twin  I  pad 

eaty  installation. 


I4#w  termmah  for 


DRAKE  TV'75^HP 

hlodd  No.  1610 

For  75  Ohm  rv  codxial  cabler  t^  type  "F" 

connectors  Instdlled. 


Low  Pass  Filtefs 

for  Transmitters 
hsve  four  pi  sections  for  sharp  cut  off  above  the  hf  amateur  bands 
ancf  to  attenuate  transmitter  harmonics  falling  in  any  tv  cftanne) 
and  FM  band.  52  Ohrn.  SO  239  connectors  built  ir\. 


DRAKETV  3300  LP 

Model  No.  1608 

fOOOW   mjix,    hRlow  30  MH2.  Attenuation 

beftef   than   flO   dB   shove  41   MHt.  Help* 

IV    14    inierfere^ice,    jn    well    »    himiiinkc 

interference. 


DRAKE  TV-4Z-LP 

Model  No.  1B05 

A  lour  action  filter  designijd  with  43.2  MH? 
Cui-4iff  and  cxtremeiy  hi^  attenuation  m 
All  tv  ch^nnelt  lot  Transmitters  operatirtg  it 
30  MH  J  ind  tower.  Rjted  lOOIV  mput. 


v.-™=n  4 


CSC  breaks  the  professional 
instrument  price  barrierl 


On  this  pacfft  Tufts 
brings  you  . .  > 
CSC 

Beckman 


x^ 


DIGITAL  PULSE  GENERATOR 
4001 


I  IDQfnV'lQV  positive aulCHJtflBISltiaii 


■  ConrpiSTWrt  ipEJiipnfy  (frMTHdJ  OJIlWl 


I  CtftunuOut  and  msnug  on*-fhqt 

I  Etiernn  I  meeem^.  DC  to  1 0MHr 

ISyFiLhrynautoulpMl  gjaiing 


ONLY  CSC  COULD  PROVIDE  SUCH  AN  UNUSUAL 

VALUE:  A  SET  OF  MATCHED,  PROFESSIONAL-GRADE 

GENERATORS,  PERFECT  FOR  SHOP  OR  LABORATORY, 

VET  PRICED  FAR  BELOW  COMPARABLE  UNITS. 

LOGIC  PROBES:  HIGH -PRECISION,  STIMULUS- 
RESPONSE,  CIRCUIT-POWERED  DlGJTAL  TESTING, 


iPA  MEMOmr  PROBE 

iTMWfpmurninpirtlwq)(,jBncyof  TDMH,MtiiB 
ptiai^  j>  an  inaipeniivs  wdtN  hor  &«  inr  anv 
■|.ftqOLlftt)Of  tra^mutoofltit  ttqetects 
hi.yh"  speedt  pulse  Iib  ma  of  one-  shoi:  evwl* 
und  slo'is  ptjl  Sie  w  ^tvfl^  tf  Bfis»tlans  \r^^h 
piiiefv  rf$fii3cirii3sef»ifiteieveiile<»ciDr-, 
jjulMtiHBcfaeFi.piJii'ilHgdciiafia 

f  to  ±SOV  oor*^  .rf-  i'^.  

Sidd  Not  0f -QOOGf 


$44.95 


ACCESSORIES 


S24.95 


$69.95 


lACClSSORIES  ADD  EVEN  GREATER  FLOtlBtLTTY  TO  CSC  INSTRUMiMTS  .  - ,  ECONQMlCAlLVi 


100  WWA 


1  \  ^i)oa& 

t|.0OOT 


inihd  CiM  witti  tllif^  E^lip 
'^C  ohirMr'aaipier- 


#1,  HO  llraitid) 


OCiClltFTKW 


A£ct1B^g«r''iaaWlrl 


It 

WW  IPC 
WUAC2 

MMA4 

*-a 

P£*<4 


MT'IPC 
MIIPC 
UU4PC 

1MMC3 


11  OaCl3         «uEd  C:i^i>«tlje  ItgHMdapJEi 


II 

I  I  -[W34 

I I  0601 


■npid  CItM  M(n  jSip  dlip 
AC  adaolni     ItDVAC 

AC  ^d^plai  '  zaavAc 
50/ BO  HJ 

[THni>-«nli<iri4   MtiEFi  dirBCI 


ST. 


7aNCi»itie 


ir  (KlCWO  10  iMlfHUM 
«Ul  rWuM  Id  PTCKllHt 

1TDVAC^Ct/90Hj 


LI3A-3 
L0A.3 

U)A»I 
LDA4 


1 1  'lM9t 

if-go?3 
It  Qde9 

11-0CM» 
11 -00 to 
lI'OOII 

It  COO 

1I-«»1« 

1 1  OT» 

iieotf 


3'  mirt  fiF  ECr  tTHfii  IV  Ctbte 
mir  RF  ^acK  U?  IMC  VOmfftm 


tun]  (E»w»f  cvTfwg  ose 


1  V  pfDOff  i-p 
?fl"  IDDCJ  Efiatiq   lip 

3'  mirti-hMii  la  u» 

J'  #TRim  1IWC  «ttn  mimi  eip 


K-  pave*  contiHHi 

ItHm-flODll* 


LABOR ATORV  Pf^ECIStON. 
VERSATILE  AND  BUGGED,  FOR 
USE  IN  THE  FIELD. 

nofFKai  (ji^lnl  lesirg  CSC  LBQiCi  PifQtes 
waeiiHMpKJI^fnat  iNi  tncieasedneedi 


SOtf(iim<fii  ir«  kigic  ttM  Cl  vty  node - 

tiign.  iiM  icivsid 

■  CatL!h  tfl&4  uuises  anff  i^^f^  tt)«m,  ii 
defiprM 

■  Fmii  I  iw  r^p  rate  ol-fi-  hri  -  im  poatiblii 

■  Trikier  signals  tti  I'.  . 


BECKMAIM 


If  rgu'^Kc^  ncr  bcBL  miuiikil  bv  A  fitillv  I 
mdter  ^  w  hi4  iK*  tfa«r  V jiD  E  ^)ui*t  iS^  tv  ifafe 

Tic  TECH  $m  PiHi  w  Q  ^^^  Vdr  wnjruy  4nd  lit  ilir  uhrivir 
rectum,  buL  irilltiAU  InirA'Ohnu^"  lonflniiJiy-  fiuKtbn 

C,r4np|«(e  ililulriniefcr  rjpabil^ 


. . ,  Bcckman  M ulc imetcrs 
keep  goiiig. 


DCMlfe 

h        iO^V  10  1  MOV 

At»  '^'•B 

k      ivo^v  m  ivaw  tm 

ftc^^ 

«:     elltwlQUl) 

DC<MB 

EM    t«l»A  to  IflA  tTfCM  »Mli) 

mktAtHfiA    tTECKiaoi 

ALoun 

=d    fntkA«i|iiA(inaitU)j 

tniiA  m  lA   ttfui  KPQ|< 

(JKrtinoitr  furailton  fTrrjH  uoi 

TECH  300 -^SIIO 
TECH  3T0  ^S140 


LP~2  ECONOMY  PROSE 

5««T16  bSK  (HHMO'^  a£  ?%  LP  1 ,  M 

^  WigiiWMSj— fl  cifcyjl^  tTMl  M/ithMT  0i« 
fvwitdirycdi»tMi<iiy  Hftndflingi^iniiiirTUini 
pulM  iPd^  dF  300 1  iRinoseconds.  V^is  3O0 
K  ;i  input  probe  i-r  \f\f\  f*i:-:>fiafn  ical  way  to 
I':  'iiiijcuitsijpm  1  &MH?. [JeJsc^jrigpuliiH' 
ii-^i"i:  .ir^^iii^ie  ■.it.\'t  ttwnis  srv  FfL  DTL- 
1 1 L^  dfua  Cy05j  LUuUiTi  iT'Bptaces  « 
si^ivtspu^il^erit^  pi^sestrBterw 
flmrwlBitiieamivMr  TheunitiftOMr' 

WDttaQBpQttClfid  la  ^SN  OXliVUJiA 

inlcverileshi:  '  -Vc^^JC^nA 

mil  Su»cliiNo:D7-CitA3 

LP'S  HtGK-SPEED  MOM)RY 

pnoBt 

*  utmeLP-iPtys 

tingi  ■'«t«iilett*Bapiai» 

t»ipL... . ,  , ...  .M.  .  1 ,  ..j' nsv  6S  10  usee, 
menilfjiiing  p-jibe  Ltdriig  to  SO  MHj.LP-3 
dfPiFiinccapttl^iliitV  offl  ^^st^qLJa!llv  rnem 
ory icppe  a« about  t,'TCKJtti  lne  ctj&t  cap 
Iwnm  Qf^hsFicM  or  kw-inp-raie  even  i  i  [ka 

«»«        .   ';f^t«w«»gltt.t]ii|t(.incortM- 


;:<v4iimeu$^'f9«ef4t  w^llBfrb  36V,  f«  lAt 


I  .nneci  rh«  ri  ip  tead'S  Kf  ime  sofil 

.,..,,.:  ^  pav^T  E^Ljpply,  M^l  Itie  Logtc 
Family  t^itctiand  jogirtt  We  jjfotje'ft  tip 
tQ  thf  node  in  quetlHon 

IDuAl  tewei  jndicaleF  LED's-ted  bycf^i 
mon  iv<r4Qw  corTi(Miriilorf,{$tfpiiy  HI 
(LofK ' '  f  LO  <LogN:  'tr>     bacHna 

I .   . .  ^ngwuif «  wMf ly  otiis 
jft{jiitl>vf  iMBBJitfMiflm  c  Luk.}%$  fin 

S110 '  1 '  s2dB£  1^  l9  So  Wte  Uni^  ::(*«r 

ttoigns,  CSC  I  ogc  PffiOet  ^ig-spond  tei 
bam  ponit-ii*  b^^  negiflM*  1b«1 

■     -nfHtlOfli 

sym  mtjtf  ical.  strd  duty  cydft  is  i«H;i5  iti»n 
3CWi,  iO  LEO  i.gt^ts.  while  autvc^Sei 
iibcftc  70%  ligh(  tr»«  hi  lED 


NOW  LftBORATOfTTQUALlTV 

PULSE  AND  FUNCTION 

GENERATORS  THAT  SET  NEW 
STANDARDS  IN  ECONOMY 

WITHOUT  SACRIFICING 
PERFORMANCE 

FUNCTION  GENERATOR  2001 


■  Fiaquanqrtioot.  iHf.lDCiCHl. 
Tteiugncy  SiDwcutiiiepig  iQQ  t  m^ 

II  ^ '  ' :  ij'i  rgnge.  iunction  iind 

■  LawdistDiiiDd 

M  variable  output  to  10V  P-P 


MAX^S50  POCKET-SIJED 
1  KKi- 550  MH^E  COUNTER. 


A  wlidt~rMfig«  frtqutncv  nlcciurlng 


M    Mft«n*«£  1{XI0  H£  l«  SSQ  MHJL 


m    n&  ftfQH  than  1  p«^4t  eaiciiliitor 
tiifhinQ 

ii    CnDic:e  Qf  T«^  povw  sources 


BARKER  & 
WILLIAMSON,  INC, 


On  this  page  Tufts 
brings  you  « , . 


5-BANDTRAPDlPOLE 
(80  thru  10  Meters) 

PoMor  fdted  2k  WPEP,  ap- 
proi.  110  ft<  ftpan 

Complete  with:  wire,  traps,  end 
insulatots,  50  It.  RGS/U,  PL-2S9 
connector,  heavy  duty  cast  alumi- 
num  and  st^natite  center  con- 
nector. 


Pre-as^rnbtecl : 

Model  370-1 1      Kit  (illustratad) : 

-  $64.95      Model  370-12  -  $54,95 


Modef 
Number 

404T 
4mT 
408T 
4rOT 
4 1ST 
432T 
S04T 

soer 

SOflT 
&IOT 
5!6T 
532T 
604  T 
€0@T 
W8T 
610T 
616T 
632T 
8(MT 

soar 

810T 

816T 

S33T 

1004T 

1006T 

10067 

tOIOT 

TOtET 

1032T 

1?04T 

1206T 

120BT 

I210T 

12I6T 

1232T 


Dia, 

1/2 
1/2 
1/? 

1/2 
1/2 
1/2 
5/8 
5/8 
S/B 
5/8 
5/8 
5/8 
3/4 
3M 
3/4 
3M 
3/4 
3/4 
1 

I 

1 
t 
1 

1 
11/4 
11/4 
11/4 
11/4 
11/4 
11/4 
11/2 
11/2 
11/2 
11/2 
11/2 
11/2 


TPI 

4 

6 

a 

10 

16 

32 

4 

6 

8 

to 

T6 

32 

4 

^ 

8 

10 

16 

32 

4 

G 

B 

m 

15 
32 

4 

6 

6 
10 
16 
32 

4 

6 

8 
20 
16 
32 


Wire 

Sfie 

(AWG) 

18 
18 
18 

18 
20 
24 
16 
18 
IB 
IB 
2<3 
24 
16 
IB 
18 
18 
20 
24 
16 
18 
18 
18 
20 
24 
14 
14 
16 
18 
30 
24 
14 
14 
16 
18 
20 
24 


Length 

of  Coils 

(Inches) 

2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 

3 

3 
10 
10 

to 

TO 
10 
ID 
10 
10 
10 
10 
10 
10 


PRICE 

S2.20 
2.33 
233 
2.42 
2. S3 
2.75 
2.20 
227 
2.33 
2,46 
2.53 
2.66 
2.10 
2J7 
2.30 
2.37 
242 
2.61 
2.31 
245 
2^2 
2.56 
2.73 
2.7S 
6J7 
633 
7.17 
733 
7.48 
7.89 
6.36 
6.79 
7.17 
7^4 
7.50 
7.82 


IVlodflT 

Numbsr 

1404T 

1406T 

1408T 

t410T 

14ieT 

1432T 

1604T 

1606T 

160ffT 

l6tOT 

1616T 

2004T 

2006T 

2008T 

2010T 

2404T 

24D6T 

2408T 

24  TOT 

195-1 

19&'2 

3204T 

320ST 

320aT 

3210T 

4004T 

4O06T 

4008T 

40fOT 

4904T 

4B06T 

4K)8T 

48  TOT 


Dia. 

13/4 
13/4 
13/4 
13/4 
13/4 
13/4 

7 

7 

2 

2 

2 
21/2 
21/2 
21/2 
21/2 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

B 

5 

& 

S 

6 

6 

6 

6 


TPI 

4 

6 

8 

10 

16 

32 

4 

6 

8 

10 

T6 

4 

6 

B 

10 

4 

6 

B 

10 


4 
6 
8 

10 
4 
6 
8 

10 
4 
6 
8 

10 


Wire 

(AWG) 

14 
14 
14 
16 
18 
24 
12 
14 
14 
16 
18 
12 
12 
12 
T6 
10 

12 

14 

14 


8 
10 

12 
12 
B 
10 
12 
12 

a 

10 
12 
12 


Length 
of  Coils 
(InchesI 

to 

10 
10 

to 
to 

10 

to 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


10 
10 
10 
10 
10 
10 
10 
10 
10 
TO 
10 
10 


PRICE 

S7.mi 

501 

6.121 

5.23 

5.36 

5-65 

960 

9.7 1 

8^1 

i^l 

10.14 

10.901 

11.01 

11.12 

11.23 

13.17 

13.28 

1340 

13.50 

52.38 

61  02 

mM 

70.74 
67.23 
&B.58 
83.16 

84.78 
B6  94 

9045 

g2.34 

99.36 

100.98 

tos.ool 


COAXIAL  SWITCHES  AND  ACCESSORIES 


li*>4i<  ^7* 


5S(U} 


Sfttii 


377 


M4#%I7 


Hfc4#UDA 


McddS93 
MODEL 

375 
378 


377 
550A 
&6CA-2 
EStA 


5S6 

690 
59DG 

592 
583 
584 

596 


IVtodel  594 


MbdriS90 


OiSCRlPTlON 

SWITCHES 

PRO!  AX  swEtcK.  GroLrnds  all  txcept  w^tcted  output 

circuit.  6  Outputs. 

PRO!  AX  switch.  Grounds  all  »eept  (ol&cted  output 

etr^uH.  Sixth  swritch  pcnjtion  groumli  ill  outputs. 

5  Oytputs. 

Cba3((il  Antenna  llelav 

Antenna/RF  CodK  Switch.  5  Output;. 

AntBnna/RF  Co^x  Switch.  2  Outputs. 

Special  2  pole.  2-pofitioii  $wUch  used  to  switch 

*ny  RF  devi-cv  in  or  out  of  »f»K  connection 

in  i  coaxial  line.  2  Outiputs. 

Braclcft  on?v.  'w  wa"  moiinting  of  ndial 

connector  switd^es, 

Antenna/RF  Coax  Switch.  5  Outputs. 

Grounds  at  I  ^Kcept  salftcted  output  circuit. 

5  Outputi. 

Anttffini/RF  Cd«x  Switch.  2  Outputs. 

Single  pole,  3  position  Antenni  RF/Co'Sx  Swi-tcti. 

D#.DT.  Anterina  /RF  Coax  Switdi.  tni^ch#ngts 

two  ourputs  between  two  inputs. 

Grounds  all  except  $^ tinted  output  circuit, 

6  Oui(puts. 


PRICE 

S19,75 


19,75 
22.50 
17.50 
14J95 


17.95 

.95 
1B.50 

18.50 
17.75 
17  JO 

18.25 

21^ 


Pf-JDUIPCflthi 

tw  naHri.pwriictiing.  pt-inMwo-rfc 


^rft  Inng   4  to  3J  iurrts  ti«r 
incH.  rm.  B  to  rw.  24  AWQ 


M«d4f  J9S-  f  fflfBct  to  I  KW  P^F 
Modal  195-3  ralad  lo  2  NLW  P£P 


Model  333  dummy  loao  watt- 
metet"  —  Fauorite  Lightweight 
Portable-250  WATT  FIATING  - 
Air  Cooled.  Ideai  field  service  unit 
for  mobile  2  vMiay  radio  —  CB, 
marine^  bu^ness  band-  Best  for 
QRP  amateur  use,  Cfi,  with  zero 
to  5  watts  full  scale  low  power 
rarige, 

DC  lo  joe  MMf 

%in  4^  ■  r^  1  IT" 

Pf\ti*.  4on  so 


High  Power  —  1000  WATT 
RATING  -  Oil  Cooled  —  model 
334A  dummy  load  wattmeter. 
Our  most  popular  combination 
unit.  Handles  lull  amateur  power. 
Meter  ranges  Individually  cali- 
brated. Can  be  panel  mounted. 


hut 


LMt  ihflio  1  a  1  TO  jaoMtti 

iODO  mam  t?H  \n.Tmm\k\mfH, 

[}  lb  Dioa  0  »o, o  iDod 
*v-  -  y  i«  low* 

171fe>L 


Model  374  dummy  load  wfttt- 
rrif^ter  —  Top  of  the  Line  —  1500 
WATT  RATING  -  Oi*  Cooled. 
Our  highest  power  cornbmatio"^ 
unit-  R^ted  to  1500  watts  input 
(intermittent!.  Meter  ranges  ere 
individually  celtbrated  for  highest 
accuracy. 


Wide  range  attenuator  —  Model 
371  1.  Seven  rocker  switches  pro- 
vide attenuation  from  1  dB  to  61 
dB  in  1'dB  steps.  Switches  are 
marked  in  dB,  1  2  3- S- 10-20-20, 
Sum  of  actuated  switches  (IN 
position  1  gives  attenuation.  With 
all  switches  in  OUT  position, 
there  »s  NO  insertion  loss.  Atierv 
uator  installs  in  coaxial  line  using 
UHF  connectors. 


**« 


14  w«rt 

1  3  1  mafe|(Tiii«t<i,  0*?  lO  33S  MHi 

O.  I  dftrcA  -«  «.0fl,  per  tb  1«Q  UMf 


^ 


On  this  page  Tufts 
brings  yoM  * ,  - 

Tehx 
NFC 

Unarco-Rohn 


PROFESSIONAL  HEADPHONES 

&  HEADSETS 

BOOM  MIC  HEADSETS 

Fof  the  ukifnat£)  in  csmirmjntcitiont  cafwen>ff>cs  mvd  cfficiencv  vlect  i  boom  mie 
httwteeiu  Lonf-time  favorites  of  prc^feiiiQntl  cQitimunhc:4ti!>rti,  bo&m  mic  hetdsets  itEow 
mow  qenon&i  mobility  whilt  *\wsy%  kttping  ihit  mic  properlv  positioned  for  fart,  precise 
voice  trammiHion,  Qoam  mjcropihonfi$  aro  completely  ddju&tabte  to  allow  pwrfeci  posi- 
tioning. And,  boom  hiad^ts  losve  both  handi  frae  to  perform  other  tasks. 
All  mode?  are  supptied'  \)\tith  "doss  talkinf'^  mpcrophones  to  limit  ambtent  noJie  pkk-up 
tfiid  provkle  SMP^iof  inmlligibi^Hv.  E>dh  model  as.  a  cofiva^ient.  mJine'  pu(h-to-talk 
twv>ticti,  vvhich  car\  be  wired  fof  ftiiher  puih-tD-taik  relay  control  or  mic  circuit  iniBimjpt 
for  vm^x  opt  rated  tran^mitteri  Th#  jwidn  may  be  ui^d  at  >  momentary  putii-lKJtton  or 
it  can  be  iock«d  in  the  down  position,  AH  models,  havt  tou^ih^  flexibla,  8  loot  corfk  which 
aro  ilrjpped  and  tinned,  untermmited. 


i^^ 
•  » 


!? 


•i<i 


C-610 


C-1210 


C-T32( 


Headphone  Jack  Box 

Ham  ClutK,  fi«1d  day  contest  opcrattori, 
No  more  jury  Hgi  for  mukipje  headphone. 
Six  %""  pho4U  i^kt  wtth  individual  volume 
con  troll,  4  foot  cord  *ith  %"  phocie  plug. 

S14,30 


CM -610 


CM-1210 


\»P' 


CM-1320 


CM-1320-S 


HTC-2 


HTC-9 1 


MODEL 


Headphone  S^rifitlvity 
Ref  0002  Dyn(fi/cm^ 
«1mW  input.  1kHz 


Headp*ione 
Impiadince 


Microphorts 

FfetiLiancy 
Rtipome 


Mic^ophonje 
Impadanca 


MiCTOCfhonfl 

Seniitivity 
Below  1  volt/microbfli 

at  1kH7 


PRICE: 


c-eio 


103dBSPL 
*5d0 


SWL-610 


103dB  SPL 
±Sda 


^ 


3^ 

2(}cihfni 


2DDD4lhms 


rto.4G 


S12.2S 


CU10 


l03dB  SPL 
i3dB 


3^ 


S25.T0 


C4320 


lOSdB  EPL 
^BdS 


r03dB 
tSdB 


3^ 

20obni4 


CM-610    I  CM-1210 


SPLhOSdB  SPL 
±3dB 


3^ 
20  ohTH 


50 
8000  Hi 


High 


^IdB 
^5dB 


i4i.ao 


S47.20 


3? 

20otims 


50 
BOOO  Hz 


High 


SIdB 


S62.7S 


CM-1320    CM.1320S      PC4O0 


lOEdB  SPL 
±5d& 


3.2 


BO 
8000  Hi 


High 


51  dB 
tSdB 


l05dB  SPL 
±dB 


32 

SQohmt 


SO 
SQOO  Hz 


HhiH 


St  dB 
+SdB 


8 
200  o*itiiti 


SO 
1200  H/ 


Ijdw 


SIfiJS 


HTCa 


32 

20  ohmt 


100 
3000  H/ 


HMC2 


B2 

20ohnti 


100 
3000  Hi 


Low 


Loi*/ 


SlS.50 


HFC91 


3^ 

SOohipi 


100 
3OO0  Hi 


Law 


ts 


THOMSON  CSF 


NPC 


ELECTRONICS 


MODEL 
12V4 
102 
107 

icon 


NET  FRfCE 

S1905 

104R 

$49.95 

$24.95 

10&RA 

S79  95 

528  95 

lOSRM 

S99.d5 

139  95 

IQSR 

$14995 

IVnOELIDSR 

t 

MODEL  107 


NfC  Hii  Ainu  n«iuiiir«t|  ^<o*t*f  Sy^iiviy   i  Vby  tf*aimt,imH 
[>uiBtft  VoilM^  and  €.'antr,^  Mriii^i 


4  ^••m  'ik4 


fiHicFiijtftiifflritui  in  cewwtiiiiB  ns  moiu  ai;  Id  r?  (fciitii  OC  4  amp> 
curiMnLiuub  u  imps,  iruu  i  ii^hles  :uivufiij  Id  into^'  (M  '.4i3id.  uf  A<t7JKl 
CJmrxl^  c^BtttM  ptiv^  ir  ^  raaa  in  d  Nv>w  or  art m 


MODEL  1SV4 


3  Amp  *»mti 

hUEtwn  vftnny  III  COwffl 
1114  11:1  vditlfa  AC  Ifi  I?  Vfilllr 

OC   l[|»n<llv  SHilflfl  fm  ifiDRl 

■ijwIrLJHnm  ^ncludpng  H  li^Ek  !li^Mi  burglar  iUim  ur  ri4i(i'  Am 

OuetM  t«VflU|t«r  wtltan  pBinr  rtMKI 


MODEL  108RM 


Cwrf^fit  tan** 


Ihr.  ^fiV^  ||i|Tv  ipn'  qiL.iHT<lf  rnni>pTK  It'i   pinllh  AH  Cti   LI  li  ftllfe.  (K. 

PDO  rtiiiuveiiu  H  .imm  £,Mnniiiiir%  i?jifi|i«Mj»  ah '.niil  ^imk 
I  rjlurti  diirit  cnrFEnr  D^KrMMil  tni  6v\itt\HtAfie  pta\<p.cUitf\    hkaMir 

MM  Of 


V  *■* 


n* 


i  3  ft      JVDC 
Hi* 


IdHnVnUS 


t%V 


I*"-! 


*A-xp 


iaaa^ 
ft 


Cm«  1  |H|  i  4  iMt «  k  «  -lOl  KMH^hi  We<SfM  %  Mm 


tH 


"*^l^lid»'''^n^F^t!l 


14  L 

fBmW 

•  **►* 


MQOEL104IV 

aDliil1il.»la    DuMi 
Ov*rlt94ilPfotwl4tif^ 

'  '    '    ini«bVlKl}f^  ■ 


•   IIP  J'4    |Hi|  »  r  >    iWli^       iDi  '^h-pgiiriH  Mf>ii}I>I   Hi  ifn 

ALSO     «%A>LAHLI     Al    MOpit     IQi«4 
VHfThCiuT   me  Tin  <ltlK|^Q4iflvOli.TAC£ 


>  -ty 

I 


lift      J¥Dt 

i'l>  niV 

y  mV  RM'i 

4  A^pip 

li  *M"C 


i-vv 


MODEL  103fl 


Smid  5.lat<    Otifll 


'-■■■ iiilHi^iil  mt*  am^  mn   l«Hil|<  ii«M  in 

A'.MrinrHn«fll(3CftilMilv»t«ptirtlHl  iMChasd  hmmemm. 
'.■i.,.iM  4am  rjrilo  l"ansmitt«i  dmd  fiiafi  i)u«|itv  t^t\:iKM.  ti\  Mitbdi. 
Ljn  jIu  bo  Mtifcl  Id  Ir  iiAlt  chWDt  >?  tnt^t  Ctf  bilt*  ifi 


MODEL  102 


Ouiii«rvwiao» 


*mmt^ 


J  mi**     iw>«s> 


M#    /vix 

I 
iBi 


FwhUkhh  stienflii'  h  eirhui 
>ng  TIS  vttirt  AH  III  l^.YDHl 

QC  2^{in)C!i  cnri!ir)Lnu&.  I  jrtipl  m&t.    Liubin  an^aiw  Nj  ni|DV  CiB 
iTJidia,  £«  6  I'  M  k .  rfdrKlot,  GiBHttt  tap«  plAi^t  or  cv  r«k0  in  a  none 

ifi^tM^  T2V. 

CM*  J  iHl  I  4V   4lH<tB  V*   fd  StTtrtit<il»^tl'l   **Hi 


Unarco-Rohn 


COMPLETE  25G  TOWER  PACKAGES 

50'  Guyed  Tower:  includes  top  section,  4  regufar 
sections,  bass  plate,  rotor  plate,  50'  guy  wire,  2  guy 
assemblies  with  torque  bars,  3  concrete  guy  anchors 
and  other  misceHaneous  hardware. 

TOTAL  REGULAR  PRICE        S594.02 

SALE  PR  tee  464.02 


SAVE  $130.00 

SO'  Bracketed  Tower:  Includes  lop  section,  4 
regular  sections,  base  plate,  rotor  plate  and  univer^j 
house  bracket, 

TOTAL  REGULAR  PRICE        $366.15 

SALE  PRICE  266.15 

SA  VE  $100.00 


$329.00 


*'^*. 


^^'YM' 


^RCAT  220 
ifctjli^  Marnit,  Public  Stn-ice.  Th*  220 
Mi  ftnitufet  ind  wJvancad  sophtsticiiion, 
Aircfaft    and    h^arine  -  press    but  tan    lo 
f?ifch  encire  Aircraft  Band^  another  for 
Marine 

7  Bands -Low,  High,  UHF,  UHF-T, 
2m  amatfiur  and  75  CM  Ham  -  plus  the 
Ainu-aft  Barid 

20  QhanneH  -  scan  up  to  20  frequtncirt 
or  either  ol  twa  bifiki  of  10  cha<fmeJi 
each 

Aulomttic  S«ar^  —  Sefectiw  Scan  Defav 
—  Automatic  Lock  Our  -  Patented  Track 
Tuning  -  Manual  Scar  Controt  -  Single 
Antenn-a 

Pf  lortly  -  automaticaJly     samples    desig- 
naled  charm^l  every  two  secsvids 
AC/DC  09m mon 


SI  29.95 


BEARCAT  Four-Six 

Mor«  bandi,  more  channeli  —  more  scariining 
C#pabilitifi  xt\mn  Other  HaruJ-Hftkli. 

•  4  Bands  {Low.  High,  UHF  a«^  UHF  TJ 

•  ^  fHi^tyneH  -  more  mpmioting  capadty 

•  "'FiLibtier  Ducky"  Antenriii 

•  Sell    Clip    fre«i  hand^  iMhile  moni taring 

•  8  channels  per  second  scan  speed 

•  Automatic  or  manual  scanning 

•  Individual  channel  lock-outi 

•  PoTTabte  -  lA^ighii  only  1 2  ounces 

•  Battery  operat«d  tS  Vdc^ 


On  this  page  Tufts  brings  you  . . 
Bearcat 


BEARCAT  2t1 

Mlore  up>ibilitt«t  —  mate  nfin«ntitni$. 

211  uiti  a  new  standi rd  fof  tyntheaii^ed 

icannef!. 


Tilt 


High,    Gov't., 
dmjiteur    Ham 


$279.00 


6-Banci    coverage  -  Low, 
UHF;    UHF-T    and    the 

Band. 

Itt  chartfieli  nwnirDrmg, 
Oi^iijt  Electronic  Dock 
Variable  Scan  Sp«e<t  -  5  o#  IS  cliann«b 
pa  second 

DeiUKC     K«yboafd,     Synthesized     Pto^ 
gramming 

Autoniaric  Search  -  Selective  Scan  Do  I  ay 
-  Aytomarlc  Lock-Oyt  -  Patented  Track 
Tuning  -  M<anuAl  Scan  Coniiol  -  Hold 
for  Hoptping  on  fTequs«:i*S  while  search- 
ing —  Single  Ant«ri na 
Dectmal  Oi&i:»lav 

Auto  Squelch   tacfory-wt   for  optimum 
reception 
AC/DC  csperarion 


BEARCAT  300  $499.95 

S«rvin  Search 

Ovif  2100  pre-programmed  (reqyenctes. 

•  TT  Service  Search  categoriei  arrange 
itored  frequenctEs  into  "intere?T"  groups 
-  PoUce,  Fire,  Marine,  HAM,  Emergency. 
Telephony,  Government.  Forestry,  Indui- 
If  iaf,  Transportatiion  and  Aircrati. 

•  50  Chann*li;5  l»nd( 

•  7  Bands  tLow  &  High  VHF.  UHF.  and 
UHF-T.  AM  AJrcrafr.  2m  &  75  CM 
Amateuf) 

•  No  n  vo  ta  ti  le  memor  y ,  A  C/D  C 

•  Automatic  Search  with  Hotd  Si  Resumo 
functions 

•  Patented  Sci«ctiife  Scan  Delay 

•  Vacuum  Fluof  escenf  Oecimai  Oitplay 
with  Oimmtr  Coniral 

•  3p«$d  Control 

•  Quartz  Clodt 

•  Patented  Tfack  Tunir^ 

•  Direct  Channel  Accost 

•  AuTomatic  Squelch 


$299.00 

BEARCAT  250 

The  motl  advanced  lyntheuzed  icanner  in 
hnTor^. 
SO    diannels   can   be   pfogTarrrmed   in   5 
banJka  of  10  chann^Cs  each,  6  Bandl 
Search /Store     locates     and     rennemliers 
active  frequenciK 

Seatch/RecatI  displays  "found"  freQuen- 
cies  in  sequence 

Automatic  Count  of  action  on  e^ch 
channel 

Seat ch  Direction  for  easy  operstioni 
LED  Clock 

Non-Vofatile  Memofy  —  PfiOfitv  —  Ay*n- 
Tary  Control  -  Twin  Scan  Speeds  — 
Manual  Scan  —  Automatic  Squelch  - 
Scan  Delay  —Track tunijia  -  LED  Clock 
—  more*  ji 

AC/DC  operation  I 


BEARCAT  Alert 

Warning  Radio 

firtore  than  a  wealhef  radio  —  it  automati- 
caUy  activattt  to  broadcatt  emergency 
waather  information. 

•  Touch  bar  for  monitoring  continufrui 
weather  forecasi  trom  NatiOfl»l  Weather 
Bureau. 

•  Audk}  and  visir^  warnings  for  emergency 
hullefirn. 

•  AutornaiicaHy  switches  to  bai[«riei  when 
power  f*Us.  AC/DC 


$79.95 


DAIVWA 


RF-660 


$20.95 


Coaxial  Switches 

2  Positioti/Model  CS-201 

4  Poiition/Modef  CS401 


fiF'440 


S135,95 


SWR  &  Povyer  Meters 

McKfels  CN-720,  CN'620  and  CnJ-630 

Piro  fission  ally  engine«rod  cavity  con  at  ruction. 

Power  Rating;  ?  5kW  PEP,  IkW  CW 

Im.pedafTce:  SO  Ohms 

Connectors:  SO-239 

Im^rtiDn  Lo»:  Lssx  than  2  dS 

VSWfi    1:1.2 

Md}(in>um  Frftttuwcy:  500  UHi 

Isolation:   Better  than   60  dB  at  300  MHi; 

better   than  46  dS  al  450  MHz;  adjacent 

terminal. 

Unused  Terminals  grounded. 


RF  Speech  Processor 

Models  R F -400  &  RF6S0 

lncre«S«$  t^k  power  with  sptatler  Iree  opera 

tiofi.    RF    clipping    a&surei   low  distortion. 

SlmpJy     install    between    mia-ophone    and 

tranimitter. 

Talk  Power:  Betlvr  than  6  rfB. 

Frequency  Response:  300-3DOQ  Hz  at  l2dQ 

down. 

Distortion;    Less  than  3%  at  1  kHj,  20  dB 

clipping. 

Power  Requfremcflit :  flF-440  self  con  la+ned- 

AC  power  supply:  RF-66Q  l3.5Vdc  eitiernal 

suppTy, 

Mh^M       _ 

CM  720  and  CN -620 

Frequency  RanQ*M^-150  MHr 
SWR  Detection  Sensitivity:  SW  min. 
Power    3  Range*  (Forward   20/200/100Wt 

Ifi^necied.  4/40/200W) 


Interference  Filters  from  J,  W.  Miller 


Low  Pass  Filters 

IrlrmmiirH  m  great^v  rmJiiKC  liilfirfoTvri'CH  1c  TV 
i'lcciv^^ri  hy  riiilin  AiTUii^iii  iliiiJiEm  vi'twin 
i^alatMd  I't  An|0ini  Jul*'!,  af  O^cn*  ii^ni' 
nutvBi.  lifjMi  •ind  ouivul  UnpstoiiB  W  titmm. 

C51tT   3«WAU9?WPeFSfl.  $19  SO 

526.30 


Cfi|4^T    10DDWAH?000WP£FS5B 


High  Pass  Filters 

I D  TV  at  fit  i  MEtHOY  CHMlf  bv  lavtMi 

TwOs^o  ui#4u<n«rt  tfi4  tOhn  h^  thrttutncr        SI  O  1 B 

aO  VMx  Hv  f  pi9»m  Utt9r  -^ilHii  ihvi 
I.OOO.OW  t  impKlMfaC-itl-T  T;  JbJOStatwn 

C-5 1 3-  T? ;  IS/75  □^utt.  €.  &i  S-tar  300^100  atwn 


Audio  Interference  Filters 


EltmaHlB  miKifBiviii  i 

Elf  lis  rBS«  wrvtBBS.  C  ^d^n 

pflir  c  506  n  tmum  m  touttt*  ^f^m.  Unii 

will  ijke  CM*  at  TldVO  ipt*^'  tynwn. 

AC  Power  Line  Filters 

lEhmumw  a«  rnluta  «i«iirf^*Kie  to  *mlHi 


iS.07 
•fl«7 


C  BCB-I-  ^wcifoo  UCflliv  IliarTnQft 


S   8  33 
ST835 


3140.50 


CN-620 


CN-630 

Frtf^HTtcy  Ran^:  140-450  MH; 
Ptjwer:  2  Ranges  (Forward  TO/TlQfJfiNl 

(f^e  fleeted  4  MOW) 


CN-eao 


CN-720       S166.95 


On  ihts  page  Tufts  brings  you  .  . . 
Ten*Tec 


CMNI 


OKigncd    to    ipve    you    «v«rv    sdvtntiige, 
rv«fv    capaWititY,  iMtiftiMftr   your   dp« rating 

b^nd  deti^,  BTta^c^q  ar^d  digital!  netdoMti, 
biJilt-Jn  VOX  Sfift  PTT,  biiitt-in  4dJLi$tataie< 
squetch,  built-in  4  posit  kin  CW/5SB  fittBr, 
Snolfl  orystal  SSB  filter,  3-5pflecl  break -in, 
WWV  reception,  front  panel  control  of 
hntfar  or  antenna  tjandswJtching,  buiitin 
phpne  p^tch  lack*,  buill-in  "tiimed"  cryital 
cTjIibrator,  builtiti  2«ro  btAi  svvitcti,  separate 
raceiving  ant'tnna  capabilitv.^  btitlt-ifi  5WR 
br»dg«,  front  panel  microphocie  and  phone 
jacks.  4d{i£n^l«  vjtomftlic  f*rtl  cumrol, 
bui:lt-in  ad|Lf^^c  iidfltmifr^  du^l  compf«- 
HDn4o4ded  spea^n^  Automatic  »cteb«nd 
MlitCtipn,  pi  ugh  in  circuit  bo«rdti.  tlVDC, 
n7VAC  (exterriaJ  mpply  ij  r«{utr«d  for 
fix«d  narion  ube},  ^eensciri^  tvallablfr, 
much  more. 


OMNI  SPECfFICATtONS; 

Freqyflficv    Ban<Ji;    1  .B-2.3,    3.&-4.0.    7.0- 

7.5.  14,0-14.5,  21J3-2U5,  28,0-28.5.  28.5- 

29.0,     29.0-29. S,     29.5-30.0    UHi    tfsns- 

ceive;  1Q.0-10.^  MHz  rec^ejve  only, 

PermeohiliTv    tuned    VFO    and    receiver    rf 

amplifier, 

Verniif    Tuning:    10   kHr    per   irtvolulion, 

typical. 

QMM  A  Accuracy:  t  \kHx.  From  neimt  2S 

klHi  Qjliibf  atian  potnl 

iMIiti;}      2&      kHz     9VtIaI      calibrator     in 

OMNIA. 

OANNt -a  Accuracy: 

OMNt  A   Read[>ut: 

100   kHz  wgment, 

1  kHz.,  Three  diai  scalflt. 

OMNl-D    Peedout:    Six   digit.  043"    LED 

numcpnis.    Least   significant  digit  indicating 

IDO  Hz  green,  all  oth^r^  red. 

VFO   Slibtlity:    L»ja   than   15-  Hz  chshcii 

pflf    F   ,   aviirjh^  over  #  40°  change    from 

70      to    1  1 0  ,    afttr    30    minute    warmiupi 

Lets  tban    TO  Hz  chyKge  fTom  105  to  1^ 

VAC    Itne    vv^ltBCp   tthtn    using    TEN-TEC 

powvr  lupfilv. 

Auiomatic    ^debdiT^d    t^ltciion-,    rrverfiiblv, 

Provitioni    for    remQ'ic    VFO^    Mbdel    243. 

Power     £w3lth     re^Ot'Clv     coratrol'i     povntr 

lupply. 


1 100  Hj, 

Slide  rule  dial  indicates 

dial  skirt  intrirmA^t  10 


570 


Century  21  {570  or  B74) 

NGvictt  Exduiive 

Purchiis£  your  Century  2f  1570  or  5741 
ftorri  us  and  llave  yp  o  one  year  to  apply 
\^\fi  full  purchase  .prii-e  lowarih  a  m-odeJ 
540.  &44.  §45.  or  S46  wfi^  you  upgrade 
your  MatrtKi. 


ADDITIONAL  CRYSTALS 

Exipntl  lOm  cDvirr^^  to  30MH?.  I^ndel 
?12  29.0  tQ  2%S  MHf.  Model  213  29.5  to 

30.0  MHi. 

MODEL  249  -  Noiu  Blankef 

Pfug  in  PC  assembly  for  either  model. 
Effeciivety  bbnki  rnost  impulie  r>OiEe. 
Blarikqr  ^^  inserted  into  receiving  i-f  chjtviel. 
Oitablir>d  switch  on  troiti  paneL 

MODEL  245 -CW  Filter 

Plug-ifi  PC  asseifibly  consists  of  four  actrvie, 
Urm  Q  Dp-Amps,  Center  frequpicy  of  ?S0  Hz^ 
bandwidifi  pf  ISO  Hz,  Tvro  selectivity 
r#iporis&&  available  with  front  panel  control, 
Shatie  Iftcior  of  7.2  ©  6/60  dB. 


MODEL  240  -  T60m  Cocfverter 

Providn  t€Orn  operation  at  7S% 
level.  In  addiibn  to  uiing  540/544  VFO  for 
varrabfe  transceive  operation,  one  of  two 
owner 'Selected  cry^tai  p-ositton^  c«n  b^  usad 
fpr  transmitting  while  thet  VFO  \\  used  for 
r^eetvint].  Thfs  \i  useful  for  iistenlng  in  the 
DX  window  and  trantmittini  outside  of  it. 
Housed  \n  matching  enclosure. 


MODEL  24a  -  Ramote  VFO 
Duplicate  of  540/544  VFO  for  operaiicin 
on  two  frequenciei.  Switch,  with  LED  indi- 
cators, aiiows  seiection  of  ^iK  posiibia 
modes.  TRAMSCEtVER  transmit  and 
recnvij;  REMOTE  transmit  and  rsrjeive; 
TRANSCEIVER  transmit  REMOTE  receiiJ*: 
REMOTE  tf^nsmit-TRANSCElVER  rgceiiue,' 
TRANSCErVER  tr^nfmit  both  tecaive: 
REMOTE  trar^mit-both  receive.  Full  break 
in  is  pmerved  for  atl  modes.  Two  crystaJ 
poiiiiprii,  lelBcted  ttttm  front  paiiel.  foi 
spcTi  freouency  or  out  p1  bind  use  Meicb^g 
Pidmure^  Piu^  into  «ccfisiory  socket  on 
«ilti«r  Mode^  540  or  &44. 


Z62M.'262M/E 


25SM/252M/E 
{115-230  VAQ 


MODEL  262M/262M/E 
MODEL  252M/252M/E  (115-230  VAC) 
AC  Power  Supptiei 

Fully  mitige  regiulBltd  to  provide  htglhlv 
stable,  pur*  DC  <22SWI  from  117  VAC, 
PafM]  DC  ammeter,  loslanianeaus  overloed 
prolection  circuit  prevents  damage  <:«Ufe'd 
by  eiccet'^ive  currant  drain;  reset  by  mom  en- 
tary  turn  off.  Model  262 M  has,  ^n  addittdn, 
a  complete  VOX  ^ysiain.  VOX  controls  are 
located  on  front  panel.  Low  frequency 
component!  in  voice,  below  cut-off  frc- 
quencv  ot  speaker,  actuate  T/R  furhclion. 


TEN-TEC 


MODEL  247  -  Antenna  Tuner 

M^tchM  50  ohm  unbalanced  oiitput  from 
traruimlfter  to  a  variety  of  bdJaincsed  of  un- 
batvnced  sntenna  imp#(|uwes-  Popultr 
umverHil  TrjVttmatcK  drcuit  wtth  one  kV 
Ci^i^Citor  ^ucm^i  and  46  tap  s)lwr  pditedl 
inducfof  (pst,  pattdingi  ultawtt  verifier 
aijuffimtfri  up  to  200W  ff  ritmg.  Handsome 
endoiure  maiche  540/544  ir^risxwvers. 


MODEL  645  —  Electronic  Keyer 
The  645  keyer  uses  iransiitor  switching  and 
ts  powered  by  ^^^  transcfliver  \%n  \i  ii  ctim 
patible  with  any  TEN-TEC  transceivef),. 
Adjustable  magnetic  p»ddla  return.  Suif 
completing  characters.  Dit  *nd  dab  mem 
ortes  with  defeat  fwitdifls. 


MODEL  21SP  -  Microphone  Stand 

Designed  tor  optimum  articulation  —  frat 
frofti  power  limitirvg  peaks.  Impervioui  to 
EXtrema  of  lemperiture,  humiifitv  4r>d 
rotigfi  handiifit-  Convtrnent  «s  a  iiond-ticld 
mike  yat  nests  in  ai  attractiw  base  ftsr 
desk  use.  Four  ftxjt  cable.  PTT  twitdhif 
stereo  type  phone  plug  and  die  east  base 


MODEL  241  -  Crynai  Oscillator 
Sx  tryital  positions  *l1ow  operating  tpot 
frequencies  in  m  out  of  bands.  VWfH  eKtend 
range  100  kHz  from  BO  and  40  meter 
band  rrdges  and  2Q0  kHj  on  remaininq 
bandi.  Gjnnot  be  used  with  Models  242 
or  244.  Plugs  into  ilcceisori«&  socket- 
Matdiinq  tfidosure. 


MODEL  DESCRIPTION 

ACCESSORIES 

20€A  Crystal  C^libraiof 

208  ON  Filter,  for  Model  509 

212  Crystal,  for  Modeh  5^0/544,  29-0-29  5  MHi 

213  Crystal,  for  Modek  540/544,  29  5-30.0  MHr 

214  E  lee  fret  fl^icfophone,  for  Mori  r  I  234 
2^15?  Microphone,  Ceramic  with  plug 

2 1 S PC  Micr D phone ,  Ce r am ic  wi th  pi  ug  ^n^  coi I  ^O rd 

217  SOO  Hz  8  Pole  Ladder  Filter 

2 1i  1  ^  k  H  f  3  Poie  Ladder  F  itter 

234  Soei?ch  P^ocxa^ 

240  On«  Sixty  Converter^  lof  Models  540/544 

241  Crystal  OtCillator.  foe  Models  540/544 

242  Remote  VFO,  for  Models  540/544 

243  Remote  Vf  O.  (or  Models  545/546 

244  DigiUl  Readout /^Counter  tor  Models  540/544 

245  CW  Fiber,  tor  Modes J  540/544 
247  Antienni  Tuner 

24S  Noise  Blanker,  for  Modeb  545/546 

249  fjoise  BHnkar,  far  Modeh  54Q/544 

273  Crystal,  tor  Models  570/574,  28.5-39.0 

276  Crystal  Cahbrator.  for  Model  570 

27  7  Anten  na  T  une  r  /SW  R  Bn  d^  Jor  Mode  I  5  70 

T102  Snap^p  Ltgi  I  pair  ^ 

1 140  DC  Circuit  Breaker,  for  Models  S40/544  and  S4Sr54e 

1 1 45  Knob  Set  for  Models  540, 509 

1 1 50  OwrvOlteflB  Protector,  for  Models  252/262  Serrn 

1 1 70  DC  Crrcuii  6  reaker ,  f m  Model  57t} 

POWER  SUPPLIES 

atO  117  VAC,  13  VDC,1  A 

210^  SameasModel210,  but  115/230  VAC 

252M  117  VAC.  13  VDC,  ISA 

252M/E  Same  as  Model  252M.  but  1 15/230  VAC 

252MO  Same  gs  Model  252M,  but  malchifs  OMNI 

252MO/E  Same  a^  Model  25aMO,  but  1 15/230  VAC 

262M  117  VAC-  13  VDC,  18  A.  D«luxe.  wirh  VOX 

362M/E  Same  as  Model  262M,  but  1 15/230  VAC 

TRANSCEIVERS 

509  ArgonauT.  5  W.  SSB  ^CW,  3  5-30  MHz 

&4Q  Transceiver .  2Q0  W  SSB .  CW .  3 .5-30  M  Hz 

544  Transceiver,  Diaital,  200  W.  SS3/CW.  3.5-30  MHz 

545  OMN l-A.  Analog,  Serwi  B.  SSB/CW.  1 .8-30  MHz 
570  Centuryj^l,  70  W.CW,  3.5-79  MHz 

574  Cfentury;21 .  Digital,  70  W,  CW.  3.5-29  MHz 

KEYERS 

645  UhramatiCn  Dual  Paddle  for  &4S/S46 

670  Singte  Paddle  Keyer,  for  Model  570/574 

KR  6A  Single  Paddle  Keyer,  6-14  VOC 

KB-20A  Single  Paddle  Keyer,  117  VAC/6-U  VDC 

K  R  50  Ul  trsmatic  Keyer  .Dual  Padd  le,  1 1 7  V  AC/6  - 1 4  V  D  C 


PRICE 

S34.50 

3450 

5.00 

5.00 

39.00 

29  50 

34.50 

55.00 

65.00 

124.00 

110.00 

35.00 

17S.00 

139.00 

197.00 

25.00 

59.00 

49.00 

29.00 

5.0O 

29.00 

85.00 

1.00 

B.75 

500 

15.00 

a.7& 

34.00 
39.00 
139.00 
146.00 
139,00 
146  00 
159.00 
166.00 

389^X3 

G99.{X) 
969.00 
1113.00 
349.00 
448,00 

85.00 
34.50 
39.50 
i9.50 
110.00 


OSCAR 


ATV-5 


J 


■ 


OSCAfl  satellite  CominunJcatJortt 
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*«^  ii_  f    fr    7  1 
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Two  Meter  Boomgf^ 

lH»*»rtwi  T,imi  timm  1ti¥  in***  tm  (Mi  I  7  >  31  <lt  «- 


l<V.  "thi  iBamci  •>i<>j|  F||J  -nijf  iin^Mt   P^v  4=11  ^^  .i  -. 
i^HF^U  fir  214PII   '^im  ON.'GSA  im  Kh  bw  III  UH 
'':'  10  ipr  211H,  l>i  <;m,  -DX  ai  fbiil  i>1l|Ut  930%, 
■  ■■I**  Mil  jufiorm  fop  Mwj 

SJx  Weter  Boomers 


On  this  page  Tufts  brings  you 
Sake  V'oi;//'  Radio 
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214FB 
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Aa  PRICES  SHOWN  AIEE  LIST  PRICES! 
CALL  FOi?  SPECIAL  PACKAGE  PJMC^Gf 


Skywdker 


PRICE  LIST 
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ATB  34  -  10-15  20  Meters 

Tita  Cuchciih  ATUJW"  }  ChiiH.1  liilpiini  □■tafi  1N 


FvriMhi  fan  *  7  ■■  iM  «<  iM  kttt*.  tftnU-fto-l 
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SAVE  YOUR  RADIOr 
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6  METER  BEAMS 


3*S-6-10  ILEMIMTS 


3/4^Ut/4,  2  Mint  ItAMS 


PRicripliLirl 

3?l|jriiiiitl 

ModEl  No 

A60  3 

ftoorn  inijlli 

6 

Lwrgeitti 

117 

T_irn  Ftadiut 

6 

P  m4  amr 

15m 

P  1  Rnko 

7om 

lAAiigni 

7ltH. 

6Hl^fniflriT 


AI^OlS 

11" 

tt^dB 
18  lbs. 
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ORDER  BLANK 


Electronic  Departmenl  Store 

OPEN  DAILY  9-9 
SATURDAY  9-6 


P:  O.  Box  75,  Somerville,  Mass.,  02145,  1-617-391  3200 


Prices  FOB  Medford, 
Mass.  M^ss.  residents 
add  5%  sal^  tax. 
Minim  urn  S3.00  for 
shipping  and  handtinf 
on  all  orders. 


CAT, 
NO. 

PAGE 
WO. 

DESCRIPTION 

QUANTITY 
ORDERED 

UNIT 

PRICE 

TOTAL 
PRICE 

Name 
Add  res 
City  _ 
Order  r 

□  chfe 

Calf 
s 

5%  Sales  Tax 

(Mass.  Residents) 

State                       Zio 

Shipping 
and  Handling 

$3.00 
Min. 

1^    t^n^t^cAH                     flVifca                    fl  M  ^Ftor  fharna                    PI  9^nH    Ppba/ 

!latalog 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
Card  no.                                                                                    Card  exD.  date 

Amount 

P  il  ^  1  '*ic^i  ri 

Sianatt 

ira 

cnr" 

bivacu 

SPECIAL  PRICING  NOTICE 

Many  of  the  major  itefns^  such  as  trahsceivers,  are  available  at  special  discount  prices.  A  complete  list  of  these  special  discount  prices 
may  be  obtained  by  writing  or  calling  our  mail  order  departments  If  your  order  contains  one  of  the  items  on  thecurrefit  discount  list 
our  sales  staff  will  make  sure  that  your  receive  the  lower  prices. 

You  may  call  u%  at  (61?)  391-3200  for  quotes  off  our  discount  Eist. 


SSTT-3  MOBILE 

INPEDAXCE 

TRANSFORMER 


SST  T-4 

t^TRA  TI^:!  ER  DELDCE 


ULTRA  TUNER  DELUXE  Matches  iny 
antenna  -  crMX  fed  ur  random  wire  on  all 
bands  [leOm-IOml.  Tuna  out  the  SWR  on 
your  dnle nna  tor  mom  ttf'm^nt  opettatlafi  of 
arty  'ig-  Home,  mobite.  poriabte  —  only 
9"k2^"*4'4"  •30aw  d  omisut  cafa- 
hiliTV     *SWR     mei«r    witH     2iCi>lor     £Cal« 

*  Antenna  Switcti  selfrcrci  between  two  cojut 
leci  antenn^i,  random  wire,  at  tgfter  bypau 

*  Pi-networ^t  rlesfgn.  Atlrsctive  black. 

S  64.95 


All  bjnds  (iSOm-lOrnjf  ^ith  jny  Mrire 
4  70DW  output  *  Any  tranfc^iiver  ■  HomE  of 
poridtite  •Ni?on  Tuneup  intjicaior, 

S29.95 


SSTT-6  rLTRATTAER 


Matches  52  Ohm  coax  to  ihw  lower  ifnpe- 
dancH  of  a  mobile^  whip.  Taps  bfltween  3  and 
^n  Obrni.  3-30  WiH:r,  300W  dtjiput 


SSTT-1  RAXnOMWIRE 
AxUTEW  WA  TITJVER 

Most  vertiitilE  tiritBrrna  turiiiif  avai1«itjit!.  Any 
antenrnd  coax  ^td  or  random  wire  [ISOm- 
10mK  Front  pisfkei  function  «wiidi  lelects 
between  two  cwcuitt  -  a  Pi  o*  t  network  - 
CM-  lunfr  byjuu.  Ffont  panel  jntenria  twitdi. 
Relative  output  m-etei.  2QQW  autptit  will 
work  wfth  virtually  any  trantceiver.  6'*"  * 
3"x3".   Attractive   twortic   1inisfi«d  encfo- 

SLlfd. 

SS9,95 


SST  T*8  LXTR^I  TPflTER 


Tune$    a<it   ^WR    on    any    tnt^na      coax 
fed    ef    random    wne    (l€0m-10mL    Any 

ri-g  -  up     to     ?0OW     RF    ouiput.     Rugged, 
¥  tf  t  corn  lu^t ;  5  ti ' '  k  2  !4  "  k  2  Vj " . 

S37.95 


SST  A  1  Amprifitr  Kii.  TW  m  J  5  out.  All 
mra,  eircuit  bosnl^  irutrtictions.  Eaiy  to 
build.  S22.9S 


SST  0L1  K4nU  DUMMY  LOAD.  IQODW 
PEP.  1.5:1  1-225  MHz.  StglmJ. 
3-iyS"x4-3/Q".  S19,M 

SST  8  1  Balun  for  osii^  T  2,  T-4,  T.6.  or 
$tmildr  tuner  witti  tiatonced  open  Mire  lifMS. 
300W  S5 


EASTER  EGGS 


ALPHA  76.  374.  78  In  Stock.        

Cal 

Cushcraft  "boomer" 

69.95 

OMNIJ  2  Meter  Anlenna            

39.95 

Sird  43  and  slugs,  UPS  paid  m  USA. 

Stock 

MicroM/ave  Modules.  Less  10%  off  list  stock 

Teifex  TB5EM,  m  stock 

41500 

TB6EM 

520  00 

Mono  banders  i 

n  Slock 

New  Telre*  TB5ES.  2KW  Pep  version 

315.00 

New  Palomar  Transceiver  Preamp, 

89. 5  u 

Sencher  Paddles 

.  39.95 

chrome 

49.95 

VJbropiex  Paddies  m  sjock,  4  bugs 

call 

Lunar  6M  2M  220  Inlme  Pmamps 

stock 

Janei  OSA-5 

4195 

HAM  X  Taitln^^iSter  Roior 

189  0 

HAM  4   Roto* 

t39O0 

Cetron  Of  GE  572B                               : 

I200fea 

GE,  AMPGREX,  HaytMeon  G146B 

996 

Motomla  HEP170 

029 

MaHory  2, 5 A/ 1000  PlV  Epyxy  diode 

0  19 

Sprague  100MFD/450VDC  Cap, 

2,00 

Aerovox  1000PF'5DOV  Feedlhru  Cap 

1.95 

Adel  Nibbling  Tool 

045 

Technical  books  Ameto.  ARRL  Sams, 

TAB.  Rider.  Radio  Pyb  ,  CaHbook 

Cowaa  WRTVH  etc 

Call 

New  Belden  9405  (2tTGH6tlS»  8  wire 

Roior  cabie  heavy  duty  for  long  runs 

032;ti 

8448  8  wire  Rotor  Cab(e 

O20.tt 

^88  Doubfe  Shield  RGB  Foam 

0  46/f1 

8214  RG8  Foam 

0  26/tt 

8237  RG8  Regular 

0.23ii! 

9267  RG213 

0  30/1t 

9251  RGB  AU 

0  35^11 

Betden  «6000  14GA 

Stranded  Antenna  w^re 

oo^n 

Aniphenol  Silverptate  PL259l83l5P^ 

069 

Berkley  RG8X  52ofim  KW 

0  l6/ft 

Robot  "Siow  Scan    4tX) 

499  00 

Telrex  antennas? 
In  Stock! 

Monobanders? 
You  b#t ' 

Looking  lot  anttQue  p^rfs'^ 
Write  specific  need  to  W5GJ 

THIS  MONTH'S  SPECIALS: 

NewfC70l,AC  W(Cfll95  00 

He*  I  COM.  fC251  A  -  2M  $59900 

ICbStD  6M  lOOW  S599  DO 

IC551  S399  00 


l>en|rpn  GLAiOOOB 

Beftrcai250  220 
300 


295  00 
499  00 
299  OO 
399  00 


MASTERCHARGE  •  VISA 


An  prices  f<?b  Housmn  B^c«p1  where  Indictied. 
PHc«s  subjftcf  10  change  wilhout  nolicfi.  nil  itams 
guAranteftd.  Som«  items,  subieci  pf lor  sale.  Send  let 
lerheid  for  Dueler  |irice  list^  Texas  resklentft  add 
6'' a  tei.  Pieese  edd  posiege  astimtie  IKOO 
mmimufn. 


1 


Etectronfcs    Supply.    Inc. 


MFJ 


*^47 


ANTENNA 
TUNERS 


NEW  iy|fJ-940  VERSA  TUNER  I  matcfi^S 
coaK  and  random  w^re  IS  to  30  MHz. 

Up  to  300  watts  BF  OilTPUI,  SWR,  dual 
range  wattmelgf  (3D0  and  30  watts  full  scale). 

S|i  pO£Won  aritenrta  switcli  on  rear.  Setect  2 
coax  lines  direct  or  thru  tuner,  random  wire,  and 
tuner  bypass  tor  dummy  load. 

New  efficieni  alrwotiitd  Inductor  (12  positians) 
gives  you  less  tosses  than  tapped  tproid  for 
more  watts  out.  8x2x6  inches.  SO  239  coax 
connecfors.  208  pf,  1000  volt  capacitors. 

Opiiorial  mobile  mounting  biaclcet,  aickj  S3, 09. 

Beware  of  imilalEirs.  Wh€0  you  t}uy  MFJ  you 
buy  proven  MFJ  quality  .  .  .  and  a  one  year 
jjnconditJQnal  guarantee. 


•*•'—         Mf 


■  T' 4  •  J  a -yi  ■      Ir  ■■ 


$0095 


—      -^  fKPf  HI  ^^      ^^^        ^^^ 

9  6©r39 


MFJ-900  ECOMO  TIjHER  matct»es  coax,  ran- 
dom wires.  Full  band  coverage  1.8  to  30  MHi. 
Up  to  200  watts  RF  OUTPUT.  EfTicient  armound 
incfuctof  gives  more  watts  out  Tfian  tapped  torcMd. 

SQ-239  cosK  connectors.  ^x2xB  inches.  One 
year  unconditional  guarantee. 

MFJ'901  Versa  Tuner  avallabfe.  Same  as 
MFJ  90Q  but  has  4:1  balun  for  balanced  lines. 
£^9.95. 

Seware  ol  imitilors.  Soine  are  still  copying 
our  earlier  models.  MFJ  has  made  iiTtprovements. 

For  eKam[ri«p  a  new  elftoient  airwound  indue 
tor  gives  you  less  losses  tt^n  a  tapped  toroed 
for  mofe  watts  out  and  plenty  of  irrductance  for 
tuif  hand  coverage  1.8  to  30  MHz, 


$ 


29 


95 


■  .Ml   liV~J  iJ.l^tiyt'^V  t.. 


MFJ-16010  RANDOM  WIRE  TUNEII  lets  you 
opefate  1.8  to  30  MHz  with  randofo  wir«.  Up  to 
200  watts  fIF  OUTFHJT.  Small  enough  to  carry 
m  your  flip  pocket.  Uitra  compact  2x3x4  inches 

Match  low  and  high  impedances  by  mterchang 
ing  input  and  output.  SO-239  coax  connectors. 

One  year  unconttltional  guarantee. 


Order  from  MFJ  and  try  it  II  not  delighted, 
return  within  30  days  for  refund  (less  shipping). 

QitSer  yours  today.  Caff  tcf  fT?e  BOO'647-tSOO. 
Charge  VISA,  MC.  Or  mail  check,  money  ontef. 
Add  S3.Q0  each  for  shipping. 


CAU  TOLL  FflEE  . . .    aOO-647-1800 


For  technical  information,  order/repair  status,  in 
Miss.,  outside  continental  USA.  call  601"323'5869. 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MISSISSIPPI  STATE.  MS  39762 


What  does  it 


j^  Rt^i^f  Sffrviee — see  p&qe  1 95 


No  Economy  models, 
no  extras 

, .  .  its  all  there.  The  Microlog 
**SpIit  Screen  Package''  will  get 
you  on  silent  RTTY  and  CW 
with  any  rig,  any  mode;  and 
with  features  you  will  find 
most  desirable.  S999  for  com- 
plete AKB-1  keyboard  and 
AVR-2  decoder  using  your  TV 
(SI 099  with  9'' monitor 
shown).  Compare  on  quality, 
features  and  price;  we're  sure 
you^n  stay  with  MICROLOG. 
4  Professional  Drive,  Suite  1 19, 
Giiithersburg,  Maryland  20760, 
301-948-5307, 

MICROLOG 

COKFORATtON 

Innoratois  in  Digim]  Gjimnunicarion 
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from  page  20 

cy?  A  iot  of  people  just  do  not 
obey  the  rules.  Whatever  hap- 
pened to  using  minimum  power 
necessary?  When  did  they  come 
out  with  the  rule  allowing  some- 
one to  owns,  tfequency?  Our  HF 
bands  are  sounding  more  tike  1 1 
meters  every  day. 

I  do  not  claim  to  know  it  all, 
but  I  do  try  to  obey  the  rules.  I 
ran  a  Ten-Tec  Argonaut  for  six 
months  and  worked  the  world 
on  two  Watts,  So  do  not  cry  lo 
me  about  your  busted  KWM  am 
a  bit  of  a  pessimist.  \  predict  that 
In  ten  years  our  HF  bands  will  be 
a  iost  cause.  They  will  undoubt- 
edly be  just  like  11  meters. 

My  personal  cure  for  HF  was 
VHF  and  UHF.  There  you  can 
tinker  and  converse  without  be* 
ing  jammed.  Our  450'MHz  band 
does  not  yet  have  a  iot  of  readily 
available  equipment.  Thus, 
most  of  the  people  there  are 
tlnkerers  and  experimenters. 
Most  of  these  people  respect 
Their  privHege  of  being  able  to 
operate  at  all. 

So  someday  when  you  turn  on 
your  rig,  you  will  hear  garbage 
on  our  HF  bands  that  surpasses 
even  CB.  I  have  already  given  up 
on  HF  and  sold  all  my  HF  gear. 
So  everybody  have  fun  on  20- 
meter  CB, 

Michael  Crumpton 
Orlando  FL 


r  -    it 


£. 


: 


WHAT  A  LETDOWN 


Today,  after  reading  your  Jan* 
uary  editorial  I  feel  like  a  teen- 
age boy  who  idealized  the  ath* 
lettc  man  across  the  street  and 
just  found  out  that  he  was  as 
queer  as  a  three-dodar  bill  Boy! 
What  a  letdown! 

I  dont  know  of  any  ham  who 
wants  the  code  requirements 
dropped.  It  appears  to  me  that 
only  certafn  people  would  stand 
to  gain  financially  from  cancel- 
ing the  code  requirements. 

If  there  is  a  great  number  of 
people  who  find  the  code  re- 
quirements too  difftcult.  we 
couid  go  to  the  present  CB 
(icensing  procedures.  1  am  sure 


that  this  system  would  satisfy 
those  people  who  want  to  make 
money  at  our  expense. 

By  the  way.  Wayne,  I  bring 
people  into  amateur  radio  the 
right  way.  I  teach  Novice 
classes  through  the  Adult  Edu- 
cation System  in  our  commu- 
nity. 

DavJd  W,  WilcoK  WA1Y0C 

Caribou  ME 


NEW  RFI  PROBLEM 


] 


May  I  provide  a  word  of  warn- 
ing to  any  ham  using  a  1978 
LeBaron  with  a  "(ean  burn" 
engine  who  contemplates  using 
more  than  30  Watts  output?  The 
original  computer  is  not  shield- 
ed and  high  rf  can  really  send  it 
into  a  tailspin.  My  problem  in- 
eluded  18  months  of  rough  en- 
gine performance  and  mileage 
variation  from  25  mpg  to  10  mpg 
on  an  intermittent  basis!  Three 
new  computers,  5  sets  of  plugs, 
3  new  PCV  valves,  a  cart>  boil- 
out,  and  at  least  a  dozen  engine 
scopes  offered  no  help!  Finally, 
a  hot*line  call  from  Florida  to 
Chrysler  Engineering  revealed 
that  they  had  Indeed  had  prob- 
lems with  police,  vels»  and  other 
users  of  high-output  2-way 
radios  {no  tech  bulletins  had 
been  issued,  nor  was  Sales 
warned  of  problems  to  prospec- 
tive users).  The  cure  — simply 
wrap  the  computer  case  in 
aluminum  foil  — not  very  pro- 
fessional, but  it  seems  to  work! 

Anyone  having  problems  Is 
advised  to  insist  on  a  call  to 
Detroit  —  the  field  service  people 
have  rtot  been  advised! 

Lowell  C.  Stanley  WA90LL 

tantana  FL 


BUY  AMERICAN 


Thank  you  for  printing  the  Joe 
Feagans  W9HGI  letter  In  the  De- 
cember issue.  He  saved  me  the 
time  and  effort  of  expressing  the 
same  sentiments  myself, 

Yes^  you  do  have  the  best 
amateur  radio  magazine  going.  I 
agree  with  about  90%  of  your 
editorials,  but  the  rest  has  be- 


come pure  drivel. 

The  honorable  mention  you 
have  given  lately  to  the  CB 
HFers  is  unbecoming  of  an 
otherwise  excellent  publication. 
Within  their  own  lOYi^meter 
subculture,  they  obviously  can 
no  longer  differentiate  between 
right  and  wrong.  Future  hams? 
Where  would  they  operate  then 
in  crowded  band  conditions? 
Would  MARS  frequencies  be- 
come funny  channels? 

Unlike  most  hams  who  think 
this  type  of  problem  will  go 
away  by  remaining  ignorant 
at»out  it,  the  Novices  on  10  CW 
do  an  admirable  job  on  any  idiot 
who  ventures  above  28.000  MHz 
into  their,  that  Is  to  say  our,  fre- 
quency spectrum. 

Further,  you  have  implied  that 
most  Yaesu  and  Kenwood 
equipment  is  CB-bound.  I  tend 
to  agree.  Albeit  even  a  Collins 
KWM -2  can  be  modified  for  lOVa 
meters.  It  does  not  appear  that 
Rockwell  has  actively  gone  after 
that  market.  This  then  becomes 
a  personal  matter  of  ethics  for 
all  hams  when  they  decide  who 
to  patronize  when  buying  ama- 
teur gear.  I  would  like  to  see 
more  business  given  to  our  peo- 
ple at  Atfas.  Drake,  etc. 

Lowdll  Loughary  K7LFT 

Poftland  OR 

TELENmCSfTELARIS 

Just  a  quick  note  about  the 
fine  article  on  the  751 6  chip  writ^ 
ten  by  Bill  Hosking  W7JSW  In 
the  October,  1979,  issue  of  73. 

Your  readers  will  have  a  hard 
t»me  locating  the  man u fact y re r 
of  these  devices,  as  they 
changed  names  as  well  as  ad- 
dresses. 

They  are  now:  Telaris  Teie- 
communications,  Inc.  2772 
Main  St.,  Irvine  CA  92714. 

Thanks  to  the  efforts  of  a  cou- 
ple of  the  users  of  our  repeater, 
WB6FUB/RPT.  we  managed  to 
find  them  again. 

Mike  DeHart  WB6KRU 
Walnut  CA 


FEEDING  FRENZY 


J 


While  listening  to  the  recent 
Kingman  Reef  OXpedition.  I  was 
extremely  disturbed  by  the  ac- 
tions of  our  fellow  hams  in  the 
United  States.  The  only  proper 
analogy  i  can  give  this  fiasco  is 
a  "feeding  frenzy,'* 

I  realize  that  in  a  pileup.  es- 
pecially of  a  rare  country,  there 
will  be  a  bit  of  anxiety  involved. 


but  this  was  ridiculous.  I  hope 
this  never  happens  again. 

In  conclusion,  I  don't  wish  to 
repeat  any  of  the  unidentified 
comments  or  imply  degrees  oJ 
Intelligence  of  the  hams  who 
made  the  comments,  but  I  can- 
not resist  the  temptation  to  in- 
terject on  one  of  t tie  most  used 
phrases*  This  was  in  reference 
to  CBers,  Now,  being  an  up- 
grade from  eleven  meters,  I  can 
truthfully  say  that  CBers  have 
much  more  self-control  than 
that  referred  to.  My  regards  to 
W2FIJ  and  those  who  were  try- 
ing their  best  at  2200Z  on  Jan^ 
uary  9,  1980,  28.594  ±, 

Sorry,  gentlemen,  I  did  turn 
thediak 

F.  C.  LaMont,  Jr,  KA6AAE 

Modesto  CA 


GREAT  DISSERVICE 


] 


[  read  with  interest  your  views 
expressed  in  the  January,  1980, 
issue  of  73  Magaz/ne.  I  have 
been  quite  impressed  with  your 
publication  and  opinions  for 
some  time  now,  but,  by  the 
same  token,  I  also  support  the 
ARRL  I  believe  they  have  a  valid 
function  in  our  hobby,  I  enjoy 
reading  all  available  ham  publi- 
cations because  I  feel  it  is  nec- 
essary to  hear  more  than  one 
viewpoint  on  an  issue. 

I  must  say  that  I'm  inclined  to 
agree  with  you  on  your  state- 
ments  concerning  lack  of  par- 
ticipation by  younger  amateur 
prospects.  However,  I  don't  feel 
eliminating  the  code  require- 
ment  is  going  to  help  anybody* 
Speaking  for  myself  and  other 
hams  (at  (east  in  the  Toledo 
area),  it  would  be  a  great  dis- 
service to  the  good  of  the  hobby 
to  do  away  with  code- 1,  for  one, 
am  proud  to  have  achieved  the 
code  knowledge  I  have  (and,  in- 
cidentally, Wayne,  I  used  your 
73  code  cassettes  to  do  it). 

As  a  matter  of  fact,  I  am  now 
using  your  21  wpm  cassette  as 
well  as  your  old  enemy,  the 
ARRL  W1  AW  code  practice.  Not 
only  am  I  studying  your  Extra 
Class  book,  but  I  am  also  using 
the  ARRL  manual  plus  several 
other  sources.  Sorry,  Wayne, 
but  there  is  no  such  thing  as  a 
complete  study  guide-  This  is 
partially  the  fault  of  the  FCC 
itself,  and  1  don't  blame  your 
organization  or  the  ARRL.  You 
do  have  fine  publications,  so 
please,  keep  up  the  good  work. 

Steve  Lewis  KA0CXT 
Russford  OH 
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COAX 
SWITCHES 

from  Barker  &  Williamson 


Model  593 

■  Singt&  PolB  3 
Position     with 
grounding  of  a\\ 
unused  positions 

*  Cro$siaik  (mea- 
sured at  30  MHeJ  is  -45rfb  between  ad- 
jacent outlets  and  60  db  between  alter- 
nate outlets 


Model  594 

■  2  Pole  2  Posit  ton 
*  Crosstatk  45db 

(measured   at  SO 

MHz) 


Specifications  for  both  switches 

•  Power  1  KW-2  KW  PEP 

•  imperfence  50-75  ohms 

•  VSW/?  12:1  up  to  150  MHz 

•  Dimensions  \^4"  high.  5' wide,  3"  deep 

•  Weight  1  lb. 

•  Mount  Wall  or  desk 

^  1 1     Available  at  yoyr  B& W  dealer 


B'W 


B^rkm  A  \^iinditiso4i  Inc. 

10  CflABJ  St  Bristol,  Pa.  19007 

Telephone  (215^  788-5581 


MiaologAKB-1 
memory  keyboard .  .  . 


AIDELCO  EiECTftONICS  COMPANY 


5*0 

8  45 

10  95 

If. 71 

1330 


.  .  ,  famous  for  its  smooth  and 
reliable  operation,  now  with  special 
opttoo  packages  tailored  to  suit  your 
needs: 


A  KB*  I  Memory  Keyboard  for 
CW 


OVEi% VOLTAGE  PROTECTfON  OV-11  Pnivkles  pro- 
toclpon  fr«m  ri,fnaway  Pow^  SuinHv  Volt«0e.  Trtg^cr? 
@T6V  25  Ampr*i*d,  1  pj«c«  rnmiEd«d  unii  for  13  Volt  DC 
fus«d  Power  Supftly  ti^ts  OV-S  for  S  Voir  PS  If  iggcfs^t 
TV  >f.fl 

ACCUKEYER  KIT.  Similar  ra  HamSt^ooiK  vefSfOft.  In- 
<lutfe$  PC  Board,  K's,  Sockets  8,  vll  p«rti.  tncludn 
Shdetcjne on  bodm,  ( ambic  opera t (on  dot  daih  memory. 

Only  $21.95 
HEW  MEMORY  KIT.  10$^  bit  memory  expAndabie  to 
4224  bill,  1  ?102  sufiplled.  Additional  chtpi  II. 2S  eech. 
Led  (nd lector.  Adaptable  toother  keyers.  M%t%  SVDC 
^ Only  $21.95 

Diiri  iioltll  Mmn  HOUR  CLOCK  KIT  fttOW  WITH  A  NEW  WAI  NUT 
WOOD  '  RAJN  CASiNt  1    Moaei  ALD  5  W  Si?  flifl  fl  b  thspJays  IHilif 

$52.S5  1 J  pr  ?4  Houi  Operation  — ^ 

Eaci»  CKKk  cofiuoiiid  ^D^T^fiY      f^^Hmt^SmmiSSSi  t 

Sx73dotmairiJidis|>lay  3uS5 


S299 


BNC 


aj§5 


AKB-I  with  RTTY,  AFSK 
Generator  and  T/R 
Relay  (Save  S51)  S449 

Add  2000  character 
expanded  memory  and 
brag  tape  (Save  $151)  SS99 

Limited  time  offer, 

4  Professional  Drive,  Suite  119, 
Gaithersburg.  MD  20760, 
301-948-5307  •'*^ 

NilCROlOG 

c  o  ff  p  o  ff  A  r  I  O  N 
Innovatos  in  Digital  Communication 


HaiKJie  Talkift  co^tApstblvuHpsiit 

AUUm  CLOCK  KIT  Sn  0  5  L£D  Disp^r  %«<Mt>n  tt^fTUd  T«ne  >f) 

ifidiC^  l>o»c   IkwiM^  poner  Uiiu^e  iHiCiictier  0M|  tH  ^S 

lZQr24Hfti(CiaftlCll  0  5  0«(J*iyLEDi  il»,*S 

M       111^^^  —  1 ' = 

TUNAlLf  ftWATf  UR  TV  COHyEnTEH  fltce^vt  Fiu  SCAfi  ATV  >n  the 

4?o  MH/  ajod  mm  jny  T^  s«t  Lcrw  wse  nt(}n  qtm  Afnphhr  si^ge 
win  Vifjclw  Tudtf)  mpuT  ari3  outpul   Butri  m  no  VAC  S«ip|>hf   Two 
Tone  Walfiuf  4  Bftoe  CaCifiet  measuring  t  f/8"   x  4  !/#"  x  4 
V8"  Factory  Wfrtd  4  Testeil   g  Year  Gu^r^r^iy  Qfilytlt.ff 

S14.50 
1  7.V5 
I  .44 
t  I.U 
f  4.M 


Lunch  Counrer  Kit  (boards  8i  front  panel  only  J 


!1C9CPr«caier  flt.fS 

74C925AAuJMplei(  tU.fS 

FP36a  Dr  I V  ers  ( 2 )  f  1  S.T3 

ResJstor  Kit  »  1.7S 

Acid  fi%  for  Shlppir^g.  Mln 

5*fid  CertiliCd  Check  or  Money  Order 


1  MHz  crystal 
10-dOPF  trimmer 
704  display!,  each 
Capacitor  Kit 

Order  110  QO 


Out  of  USA 
I  nctyde  Postage 


♦--SI 


2799  A  MJtbum  Avenue.  Bialdwln.  NY  tUIQ 
<516)  37S-4555 


The  Ultimate 
QRM  Killer 


MODEL  FL-1 


FREQUENCY  AGiLE 
AUD»0  FILTER 


$ 


219. 


95 


including  Pre-PakJ 
Shftpplrvg  &  Fuli  insurance 

*  Made  in  E  nuiland 
•   90  Day  Wan  a  my 

Model  FL  1  *s  a  yersat.le  add<»n         »  VISAJWASTERCHARGE  accepted 
audio  tiJter  for  oommuini- 

tations ^^eceivers.  It  giveig^eat  fleMibtltty  in  tieiping  to  e*ifaci  the  desired 
signal  tSSB,  CW,  RTTV^  eicj  from  background  inteTfefer\c«  and  yet  simply 
connects  between  loudspeaker  aod  receiver  ouipui. 

e     Fully  automatic  searcN/ lock/ track  operation  Par  notching  out  unwanted 
heterodynes. 

•  Selectable  bandpa&s  or  band -reject  modes. 

•  BandwHth  smoothly  variable  from  20  H^  to  ^000  Hi, 

•  Contar  frequency  smooihly  variable  frorn  280  to  3000  Hi 

•  Buili'in  2  watt  power  outpyt  stage. 

•  Use&  Internal  9-volt  battery  or  external  saurce  of  6  to  12  volts  DC. 

Application  to  CW 

Mttiel  FL  1  ts  supefb  for  CW  reception.  As  an  e>(tra  refinement  automatic 
frequencv  coniro}  can  be  switched,  which  enables  the  filler  to  tune  itself 
onto  a  CW  ststkio  ovef  a  100  H^  rarige.  This  way  the  20  Hi  minimum 
tundwkirh  becomes  as  easv  to  tune  in  as  if  it  wewe  100  H2.. 

Application  to  SSS  and  RTTY 

For  SSB  or  RTTY  reception  Model  F  L  1  can  be  used  ro  give  either  a  f uilv 

adfustabie  audio  "window"  to  pass  the  wanted  signal  and  to  reject  others, 

l>r  as  a  variable  notch  to  remowie  unwanted  narrow  band  signals.  Tunirig  m 

(he  notch  mode  can  be  fully  automatic  or  manual.  AytO-notching  allows 

routine  "hands  off'  use  of  a  notch  only  20  Hz  wide  so  that  the  wanted 

signal  iscompleieiv  unaffected^ 

Dedicated  to  Excellence  IE  occlusive  importers  of  DA  TON  G  ASP'sl 

^■^Technicaf  Box  62 

mm^^  Products  Birmingham,  Michigan  46012 

^PH^  Corp  ^  *        Telephone  3 1 3/644-5698 


WANTED 
WRITERS  AUTHORS 

The  Btacksburg  Group,  originators  of  the 
BUG  BOOKS,  is  interested  in  working  with  authors 
who  would  like  to  have  their  book  ideas  published  in 
the  popular  "Blacksburg  Series."  Our  30+  titles  cover 
many  aspects  of  electronics,  and  there  is  always  room 
for  exciting  new  topics. 

Meet  with  W3HB  (Howard  Berlin),  WB4HYJ  (Dave 
Larsen),  and  other  series  authors  at  the  Dayton 
Ham  test  in  April.  Well  have  all  of  the  'Vlacksburg 
Series^'  titles  on  saie,  and  we  will  be  interviewing 
people  who  have  new  book  ideas.  Be  sure  to  bring  your 
outlines  and  manuscripts,  In  the  meantime,  write  for  an 
author  packet  and  book  list,  and  make  an  appointment 
to  meet  with  us  in  Dayton. 


•  Microcomputer  AppNcatioris 

•  Telephone  Applications 

•  PET  Interfacing 

«  Software  (All  types) 

•  lEEE-466  Bus 

•  Robotics 


•  Word  Processing 

•  Home/SateMiie  TV 

•  TRS-80  Inierfacmg 

•  l&Bit  Micros 

•  Homei'Solar  Control 

•  AND  OTHERS 


The  Blacksburg  Group 

Box  242.  Blacksburg.  VA   24060 
(703)  951-9030 


1^320 


if^  R&ader  Service—see  page  195 
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from  page  14 

tion  during  July  in  Denver  and  in 
the  MARAG  newsletter. 

ARRL  EME  CONTEST  I 
Starts:  0001  GMT  April  19 
Ends:  2359  QMT  Aprit  20 
Briefly,  the  rules  are  as  fof- 
lows;  All  amateurs  worldwide 
are  invited  to  parMcipate.  The 
object  is  to  conduct  two-way 
communication  via  the  Earth- 
moon-Earth  path  on  any  autho- 
rized amateur  frequency  above 
50  MHz.  Stations  must  ex- 
change callsigns  arnJ  a  signal 
report  and  acknowfedge  all  in- 
formation. Contacts  may  be 
made  on  CW  of  SSB,  Only  one 
contact  per  station  on  each 
band  regardless  of  mode.  Each 
station  can  have  only  one  signai 
per  band  on  the  air  at  all  times. 
Fixed  or  portable  operation  is 
permitted,  but  portable  slattons 
outside  their  licensed  catt  areas 
must  sign  portable  and  identify 
the  operating  call  area.  Each 


station  can  use  only  one  caH- 
stgn  during  the  entire  contest. 
Entry  classes  include  single- 
and  multi-operator.  Score  100 
points  per  EME  contact.  The 
multiplier  is  the  total  number  of 
DXCC  countries  and  US  and 
Canadian  call  areas.  Contacts 
with  KH6.  KL7,  and  so  on  carry 
multiplier  credit  as  DXCC  coun- 
tries but  not  as  call  areas.  En- 
tries must  be  postmarked  not 
later  than  June  2.  For  complete 
rutes  and  addilionat  informa- 
tion* see  the  February  issue  ot 

osr. 

HELVETIA  CONTEST 
Starts:  1500  GMT  Apnl  26 
Ends:  1500  GMT  Apri]  27 
Use  all  bands,  1.8  lo  28  MHz, 
on  CW  or  phone.  Each  station 
can  be  worked.once  per  band  re- 
gardless of  mode. 
EXCHANGE: 

RS{T)  plus  three-figure  serial 
number  starting  at  001.  Swiss 
stations  will  also  give  their  can- 
ton. 


Results 

YL  ANNIVERSARY  PARTY.  t979 

COMBiNED  SCORES  QW  8i  SSB 

Station                CW 

SSB 

Total 

N1YL                   1,728.0 

12,006.0 

13,734,0 

WD5FQX                297.5 

10,296.0 

10,593.5 

W84PRIVt            2*200.0 

5,812.5 

8,012.5 

Kt4W                       552.5 

5,757.5 

6.310.0 

WA2NFY                567.0 

4.2e3.0 

4,830,0 

WINNERS 

Corcoran  Award 

(plaque) -NIYL 

Hagar  Award  (cup)- VK3KS 

YLAP  SSB  CONTEST 

YLAP  CW  CONTEST 

OX 

DX 

DJ1TE 

DL1MS 
G4GAJ 
DK5TT 
DK9ZL 
G4EZI 


10JS0.O 
9,690.0 
6,944.0 
4,407.0 
4  J  12.5 
3,636.0 


VK3KS 
l-ZIQG 

DF2SL 
YC1BZ 
DK5TT 
JAtAEQ 


637,5 
506.25 

228.0 

212.5 

1S2.0 

32.0 


North  Amenca 


i 


NIYL 

WA1KKP 

W05FQX 

WB20HD 

K6KCJ 

KA5AZT 

WB9Z8E 

K6DLL 

W2GLB/5 

W8DUV 


12,006.0 
10,647.0 

10,296.0 
9,821.0 
8,387.0 
6,875.0 
6,519.0 
MSO.O 
6,270.0 
6,042.0 


North  Amenca 

WB4PRM 

2200.0 

NIYL 

1728.0 

K10FO 

1674.0 

W8YL 

1246.75 

N9A1B/4 

968J5 

W3CDQ 

621.0 

WA2NFY 

567.0 

K14W 

552.5 

W2HFR 

546.0 

WDfiELR 

525.0 

SCORiNG: 

Each  contact  with  an  HB  sta- 
tion counts  3  points.  The  multi- 
plier is  the  sum  of  Swiss  can- 
tons worked  on  each  band,  26 
maximum  per  band.  Final  score 
is  sum  of  QSO  points  multiplied 
by  the  surn  of  cantons  worked 
on  each  band. 


ENTRIES  &  AWARDS: 

Certificates  will  be  given  to 
the  highest  scorer  in  each  coun- 
try. USA  and  Canadian  call 
areas  are  considered  as  sepa- 
rate countries.  Logs  must  h^ 
postmarked  nof  later  than  30 
days  after  the  contest  and  sent 
to;  TM   USKA  K.  Bindschedler 


Results 

1979  CAN-AM  CONTEST 
TROPHY  WINNERS 

Canadian  Champion  Combined  -  VE5DX 

American  Champion  Combined  -  K6LL/7 

Canadian  Phone  Trophy 

-VE7BGK 

American  Phone  Trophy 

-AG7M 

Canadian  CW  Trophy -VE7CC 

American  CW  Trophy  -  N4ZZ 

Multf 

Operator  Champion  -VE4W 

1                      Club 

Competition -Onta 

rio  Contest  Club                      1 

SiNGLBOPERATOH 

Canadians 

Americans                    \ 

Phone 

VE5DX 

952,271 

K6LL/7 

870,1 77 

VE7BGK 

872,894 

AG7M 

550,368 

CZ60U 

506,106 

WB40SN 

385,530 

VE3BVD 

435,860 

N4T0 

249,291 

VE30LR 

214,985 

AG9S 

194,850 

VE3KZ 

112.922 

NtMVQK 

144.275 

VE7VX 

95.694 

WA6T0E 

139,018 

VE3DUS 

73>14a 

Nfgw 

127,310 

VE1CCC 

58,520 

KB5FU 

126,799 

VE3DAP 

52,576 

CW 

WA«LKL 

1M,675 

VE5DX 

598,000 

K6iU7 

371,424 

VE7CC 

560,637 

N477 

324,213 

'               VE3BVD 

411,382 

N7ZZ 

313,110 

VE3KZ 

379,638 

AA6DX 

280,692 

VE1AIH 

233,920 

KOJW 

275,500 

1              VE3DAP 

178,924 

N4T0 

265,000 

VE3DZV 

166,553 

AG7M 

250,101 

VE1BGD 

129,168 

WB40SN 

243,945 

VE1ANU 

117,180 

WAiLKL 

241 ,428 

VEBTfyi 

105,164 

N40W 

220,968 

Combing 

VESDX 

1 ,550,271 

K6LL/7 

1 ,241 ,601 

VE7BQK 

872,894 

AG7M 

800,469 

VE3BVD 

847,242 

WB40SN 

629,475 

VE7CC 

560,637 

N4T0 

514,291 

CZ60U 

506,106 

.WAftLKL 

350,103 

VE3KZ 

492,560 

N4ZZ 

324,213 

VEIAIH 

233,920 

N7ZZ 

313,110 

VE3DAP 

231,500 

NOAQK 

307,084 

VE3DLR 

214,985 

AA6DX 

280,692 

VE3DZV 

166,553 

KttJW 

275,500 

MULTI-OPERATOR 

Ptone 

CW                        1 

VE4VV 

562;1 22 

VE4VV 

5€1J44 

VE2FU 

526.962 

VE2FU 

427,630 

V  El  AWN 

434,076 

VE1DXA 

312,660 

AA6DX 

403.970 

VE1AWN 

302,220 

VE1DXA 

398,497 

N4UF 

231,168 

N4UF 

377,460 

VESUOO 

185,283 

CLUB  COMPETmON 

Ontario  Contest  Club  -  1,662J54 

South  Florida  DX  Assn. -1,620,716 

Halifax  ARC -1,062.257 
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DUPLEXERS 


^*ES'" 


us  PATENT 
408060 T 


3^' 


t^7B 


OUR     NEW     BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 

BpBr  CIRCUIT* 

.  ,  .  provides  superior  perfor- 
mance, especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRfTE  FOR  DETAILS: 


WACOM  PRODUCTS,  INC 

p.   O.    Box   7t27 
Waco,  Texas  76710 
ei7/848'4435     .     ^79 


THe 
Famous 

CLGGG 

Twins 


MARK'3  FM  76 

144*148  MHz*   15  watts    220-22S  MHZ    10  Watts 
$185  t175 

For  2  meTers 

&220mHz 


12  Channel  operation  at  unbelieva- 
b\e  price— plus  tne  performance  & 
reliabilitv  vou  have  learned  to  expect 
from  Clegg. 

Special  quantity  pricing  is  available 
on  both  modefs.  Get  your  group  to- 
gether  &    call    1-SOO- 233-0250    for   3 

quote  on  your  requirements. 

•MARK- 3  can  be  supplied  with  spe- 
cial modification  for  cap  or  mars! 

Calf  or  write  today  for  descrfptlve 

brochure. 


rie^ 


CornmtiFticrattons  Corp 


^^  191 1  OW  Homestead  Lane 

Green tield  Industrial  Par1(  East 
Lancaster  PA  17601 
(71 7J  299-7221 


-'U 


New!  Includes  24-hour  UTC  clock, 
110 and  300  baud  ASCII,  &  tuning  eye! 


PI 


T   T 


t>4  n 


fKArvrrRC3Nics 


Kantronics 


Field  Day 


® 


$449,95 


If  someone  tells  you  they  offer  the  same  features 
we  do,  check  them  out  with  the  list  below. 
Kantronics  offers  the  finest  in  state-of-the-art 
technology  through  over  35  dealerships  in  the 
United  States,  Canada  and  West  Germany. 


Morse  copying  ability 

3  to  80  WPM  Morse  range 

Computer  programs  for  improving 

sloppv  Morse 

Radioteleiype    copying   ability    60, 

67.  75  and  100  WPM  Baudot 

ASCII    radioteletype    ahilltv    110 

and  300  WPM  baud 

Copies  any  shift  o(  RTTY 

24  hour  UTC  clock  available  in  any 

mode 

Entire  unit  contained  in  one  packaye 

Automatic  code  speed  tracking 


Full  lO-character.  lart^  size  display 
Displays  code  speed 
Tuning  eye  for  faster  tuning 
FliH  year  limited  warranty 
Internal  speaker 
Requires  no  TV  set  for  use 
Advanced  dernodulator  circuits 
Intemai  200  Hz  bandwidth  filter 
All  letters,  numbers  and  puncmation 
pluft  8  special  Morse  characters  and 
5  special  RTTY  characters 
15  day  trial  period. 


Send  for  our  free  brcx:hure  that  explains  the  Field  Day 

system  of  Morse  and  RTTY  decoding.  Or  you  can  order  from 

one  of  our  dealers  or  our  factory  today.  Our  number  is  below, 

give  us  a  call. 

Special  S  WL  model  •  $464. 95 


Okay,  tell  me  more 


Name 

Address 

City 


State 


Zip 


Kantronics 

1202  E.  23rd  Street  (913)  842-7745 
Lawrence,  Kansas  66044 


y*  ^esd&  S&vice—see  ftage  f95 
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HB9IVIX,  Strahleggweg  28.  8400 
Winterthur,  Switzerland. 

Canton  abbreviations  are:  2H, 
BE,  LU,  UR.  SZ,  OW.  NW,  GU ZG. 
FR,  SO,  BS,  BU  SH,  AR.  Al,  SG. 
GR,  AG.  TG,  Tl,  VD.  VS.  NE,  GE, 
and  JU, 


H26  AWARD 

For  contacts  made  after  Jan- 
uary 1.  1979, 

Send  a  list  and  QSL  for  each 
of  the  26  cantons  worked  on  CW 
and/or  phone,  RTTY,  and  SSTV 
to:  Waller  Blattner,  Postbox450, 
6601  Locarno,  Switzerland. 


USS  NOI^TH  CAROLINA 

MEMORIAL  STATION 
The  Azaiea  Coasl  Amateur 
Radio  Club  tWD40RA)  will  be 
operating  from  the  battleship 
USS  North  CBroUna  Memorial, 
Wiiminglon,  North  Carotiria,  on 
April  12  and  13Jrom 0930  to  1700 


EST.  Operatmg  frequencies  will 
be  25  kHz  up  from  the  lower 
edge  of  the  General  phone 
bands. 

QSL  to  ACARC,  PC  Box  d044. 
Wilmmgtor^.  North  Carolma 
28403.  BASE,  please, 


Looking  14/est 


from  page  W 

remains  the  same:  the  speciat 
allure  of. the  rails.  Now,  after 
many  years,  I  think  I  understand 
the  meaning  of  the  song. 

TRAINS  AND  HAMCONS 
DEPARTMENT 

On  the  return  leg  of  our 
journey,  the  three  of  us  spent 
quite  a  bit  of  time  discussing  rail 
travel  and  how  it  m^ght  be  appli* 
cable  to  amateur  radio  in  light  of 
the  ever  increasing  cost  of  fuel 
and  other  alternate  methods  of 
transportation,  lt*s  no  secret 
that  many  amateur  radio  con- 
ventions, even  the  biggies,  are 
suffering  from  the  fuel  crunch. 
As  with  everything  else,  ama- 
teurs seem  to  think  twice  before 
taking  the  family  mobile  for  a 
tew-hundredmile  ride  these 
days.  As  we  talked^  an  idea 
popped  into  our  collective 
heads  which  I  might  share  with 
you.  The  train  car  we  were  In 
holds  B8  people.  According  to 
AfvtTRAK,  they  have  cars  that 
hold  more  but  mosl  are  88-5eat- 
ers.  Lef  s  hypothesiEe  that  a  fair^ 
ly  good  convention  is  being 
planned  for,  say,  the  San  Fran- 
Cisco  area.  In  the  old  days,  when 
gasoline  was  20$  or  even  30g  a 
gallon,  it  was  nothing  for  south- 
ern CalHornlans  to  make  a  long 
weekend  trip  north  to  such  an 
event.  Today,  most  of  us  cannot 
afford  such  a  trip. 

What  if  alternate  transporta* 
tion  were  available  at  a  reason* 
able  price.  How  about  a  pack- 
age which  included  transporta- 
tion, hotel  rooms  and  conven- 
tion  entry  fee?  Here  might  be  a 
chance  for  an  enterprising  con- 
vention planner  to  make  some 
friends  and,  possitjiy,  some  ex- 
tra  bucks.  Suppose  that  our 
hypothetical  San  Francisco 
convention  rented  three  coach 
cars,  a  club/dining  car,  and  a 
baggage  car  from  AfVITRAK.  The 
baggage  car  and  one  coach 
would  originate  in  San  Diego 
and  would  be  tagged  onto  the 


regular  San  Diego-to-Los  An- 
geles run.  iWeanwhJlei  in  Los  An* 
geles,  the  club/dining  car  and 
two  other  coaches  are  loaded 
with  the  LA  contingent.  When 
the  San  Diego  train  arrives,  the 
two  cars  carrying  the  conven- 
tion-goers are  added  to  the  cars 
from  Los  Angeles  and  all  are 
hooked  to  the  regular  train  head- 
ed to  San  Ffancisco.  When  the 
train  arrives,  the  planner  has 
buses  ready  to  wisk  the  new  ar- 
rivals to  their  respective  re- 
served hotel  rooms,  and  when 
they  check  into  the  hotel,  they 
are  handed  their  convention  ID. 
On  the  return  leg,  the  process  is 
simply  reversed. 

As  an  added  attraction,  the 
sponsor  might  get  a  well-known 
manufacturer  to  host  Ihe  club 
car,  set  up  an  operaUonal  dis- 
play of  his  equipment  and  let 
those  on  board  operate  "train 
mobile."  and  let  the  manufactur^ 
er  pick  up  the  entire  tab  for  that 
car.  Obviously,  the  car  would 
probably  be  limited  to  VHF  op- 
eration, but  there  ts  nothing  to 
keep  whoever  is  sponsoring  the 
ciub  car  from  showing  his  entire 
line  of  equipment.  Remember,  I 
operated  using  only  a  rubber 
ducky  and  made  a  myriad  o( 
contacts.  Possibly  it  could  be  ar- 
ranged to  install  a  Vt^wave  mag 
mount  atop  the  car  for  even  a 
better  signal.  Anyhow,  if  this 
type  of  package  could  be  put  to* 
gether,  it  might  well  make  for  a 
rather  enjoyable  trip  and,  more- 
over, ensure  good  attendance  at 
Ihe  particular  convention.  I  have 
run  my  hypothetical  San  Fran- 
cisco convention  and  its  asso^ 
elated  transportation,  lodging 
and  admittance  package  past 
numerous  local  amateurs  and 
most  agree  that  it  sounds  like 
fun.  So,  you  who  are  planning  a 
show  in  the  near  future  might 
take  this  idea  under  advisement. 
Af^TRAK  does  rent  out  cars  for 
those  who  want  them,  and  the 
prices  I  have  been  quoted  for 
certain  runs  seem  very  realistic. 
Think  about  it.  It  might  be  a  way 


to  save  a  f  attering  show  or  add  a 
new  dimension  to  one  doing 
well  already, 

THE  CES  DEPARTMENT 

As  many  of  you  already  know, 
I  have  been  and  still  am  deeply 
involved  in  consumer  electron- 
ics, I  have  been  since  1  fixed  my 
first  TV  set  at  age  five.  We  had  a 
10"  RCA  S30  in  those  days,  ar>d 
annually  it  required  a6AC7  sync 
amplifier.  Well,  television  and  all 
other  aspects  of  consumer  elec- 
tronics have  come  a  long  way 
since  that  RCA  630.  Today,  I 
proudly  claim  ownership  of  a 
complete  Sony  home  video  en- 
tertainment center  including  a 
videotape  recorder  and  will 
shortly  be  adding  a  portable 
Beta  VCR  and  camera  to  expand 
on  what  I  already  have.  No,  I  am 
not  trying  to  brag.  It's  just  that  I 
have  become  as  addicted  to 
video  as  I  have  to  amateur  radio. 
Both  hobbies  have  the  ability  to 
complement  one  another  as 
was  described  in  past  columns. 
Anyhow,  ever  since  it  was  decid- 
ed to  hold  the  winter  CES  in  Las 
Vegas,  I  have  become  an  annual 
attendee. 

The  train  arrived  on  time,  and 
we  took  a  cab  to  the  Landmark 
Hotel,  where  we  had  reserva- 
tions. We  had  chosen  the  Land- 
mark for  a  number  of  reasons, 
but  the  most  important  was  that 
il  was  only  across  Ihe  street 
from  the  Las  Vegas  Convention 
Center,  where  the  major  part  of 
CES  takes  place.  I  n  regard  to  the 
Landmark,  1  would  like  to  ex- 
press our  collective  sincere 
gratitude  to  the  people  who  run 
it -especially  to  Mr.  Bill  Snyder 
for  making  our  stay  a  most  en- 
joyable one.  rd  recommend  that 
hotel  anytime,  especially  if  you 
are  attending  CES  without  ac- 
cess to  an  automobile.  For  a  real 
treat,  the  next  time  you  go  to  Las 
Vegas,  have  dinner  in  their  sky- 
top  restaurant.  It  has  a  most 
breathtaking  view  of  the  city, 
especialiy  at  night.  Also>  the 
prime  rib  is  terrifici 

Enough  about  the  frills;  on  to 
the  1980  winter  CES.  Though  I 
have  no  official  figures  as  to  at- 
tendance, it  seemed  a  little  less 
crowded  this  year.  I  judge  this 


mainly  by  the  much  smaller 
crowds  at  the  food  lines  and 
smaller  groups  around  each 
booth.  Also,  the  overall  atmo- 
sphere seemed  far  more  busi- 
nesslike than  in  years  past; 
however,  this  is  only  a  personal 
observation.  For  the  second 
year  in  a  row,  home  video  and 
video-related  products  were  in 
the  forefront,  followed  closely 
by  home  audio,  telephone  equip- 
ment, and  auto  sound  fauto 
radios,  tape  players,  etc-),  with 
personal  radio  communications 
taking  a  back  seat  to  just  about 
everything  else.  To  my  eye.  it  ap- 
pears that  CB  has  lost  a  lot  of 
ground  and.  most  unfortunately, 
has  taken  amateur  radio  along 
with  it. 

Last  year,  I  estimated  that 
amateur  radio  and  amateur-re- 
lated products  accounted  for 
around  1  %  of  what  was  shown. 
This  year  I  would  say  that  it  was 
down  to  about  .1%- maybe 
less -not  that  CB  fared  all  that 
much  better.  It  appears  that  CB 
radio  manufacturers  are  wising 
up  and  concentrating  on  making 
a  smaller  number  of  superior* 
quality  radios  rather  than 
hordes  of  poor  ones.  Many  of 
the  new  CB  sets  are  very  ad- 
vanced and  feature  such  nice* 
ties  as  microprocessor  control, 
digital  readouts,  better  quality 
receive  and  transmit  audio,  and, 
in  general,  a  better,  more  profes- 
sional look  about  them.  Low-end 
merchandise  was  scant  when 
compared  to  mid-market  and 
top-end  radios,  with  a  definite 
emphasis  on  SSB.  As  the  year 
progresses,  you  will  see  what  I 
mean  as  these  new  models  start 
appearing  in  local  stores. 

On  the  amateur  radio  scene, 
I  here  were  a  few  companies 
such  as  Antenna  Specialists, 
Avanti,  Midland,  Fijitsu-Ten, 
Pathcom,  and  others  who  either 
showed  amateur  radio  products 
or  at  least  had  information  to 
hand  out  regarding  them,  but 
the  numbers  that  we  had  last 
year  were  definitely  down  this 
year.  In  no  way  do  I  blame  the 
manufacturers  for  this.  Actually, 
if  there  is  a  "blame"  at  all,  it 
must  be  laid  at  the  feet  of  the 
overall  economy  of  the  nation 
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right  now.  Some  of  the  smaller 
companies  probably  couldn't  af- 
ford it  this  year,  1  suspect. 

There  were  no  amateur  fadto 
magazines  with  booths  this 
year.  During  1973,  Cowan  Pub- 
lishing divested  itself  of  CO.  and 
though  they  were  in  attendance, 
they  were  showing  only  their  CB 
and  industry-related  period- 
reals-  CB  Magazine  also  had  a 
booth,  manned  by  the 
magazine*s  new  editor.  Gordon 
West  weeNOA.  Under  Gordon's 
guiding  hand,  CB  Magazine  is 
slowly  but  surely  becoming  a 
cut  above  anything  else  in  its 
field.  In  the  past  few  months,  it 
has  taken  up  the  cause  of  ama- 
teur radio  with  regular  features 
and  an  ongoing  amateur  radio 
training  program  as  an  integral 
part.  \  feel  it's  becoming  some- 
what of  a  "transition  magazine." 
a  pubiicalion  aimed  at  ttie  CBer 
who  wants  more  than  just  ratch* 
et -jawing  on  channel  19.  Gor- 
don, along  with  Leo  Sands,  is 
doJng  some  truly  amazing 
things  with  CB  Magazine. 
They're  going  in  directions  that 
no  CB  magazine  has  ever  gone 
before  and  are  seemmgSy  meet- 
ing with  a  positive  response.  I 
personally  wish  them  well  in 
their  new  direction.  They  were 
the  closest  thing  to  an  amateur 
radio  oriented  publication  to  be 
seen  at  CES. 

Another  publication  which 
drew  a  lot  of  interest  was  Omni 
magazine.  Omni  had  two  attrac- 
tions named  "Omni"  and  "Mug- 
gy." Both  were  robots  who 
roamed  the  convention  floor, 
stopping  now  and  then  to  chat 
with  passersby.  Needless  to 
say.  they  drew  crowds.  By  the 
way,  if  you  are  at  aS\  interested  in 
sci-fi,  science  fantasy,  and  the 
like,  then  Omnt  \s  definitely  a 
magazine  you  have  to  see  at 
least  once.  I've  been  hooked  on 
it  since  issue  one.  It's  one  of  the 
mosl  beautifully  appointed 
magazines  ever  produced,  in  my 
humble  opinion. 

While  people  may  be  buying 
smaller,  more  economical  toop^ 
erale  automobiles  these  days, 
auto  sound  Is  doing  well.  If  peo- 
ple are  economizing  on  the  size 
of  their  new  auto  purchase^  they 
seem  to  be  making  up  for  it  with 
luxury  interior  sound  systems. 
There  are  now  high-end  systems 
available  which  give  close  to  200 
Watts  rms  per  channel  of  audio 
with  quality  that  rivals  high- 
priced  home  stereo  systems. 
Most  ol  the  better-quality  auto 
sound  systems  now  feature  ap- 


proximately 20  Watts  per  chan- 
nel, digital  AM-FM  tuning,  and 
built-in  cassette  record^piay 
features»  Again,  much  of  the 
equipment  shown  at  CES  will  be 
available  quite  soon. 

Home  video,  which  includes 

recorders,  videodisc,  protection 
television,  and  home  micropro- 
cessors, also  has  come  a  long 
way  this  year.  Many  new  compa- 
nies are  entering  the  market  and 
the  competition  is  making  for 
some  fascinating  items.  Almost 
everyone  now  has  a  full  line  of 
home  video  recorder/players. 
Last  year  VHS  had  at  least  a 
6-to-1  margin  over  Beta,  but  that 
lead  seems  to  be  dwindling  a  bit 
with  the  Introduction  of  the  new 
5-hour  Beta  format  and  extend* 
ed  length  L840  tape.  Theoreti- 
cally, the  L-340  tape  is  not  sup- 
posed  to  be  used  on  anything 
but  Bela  III  machines,  t»ul  some- 
tjody  seems  to  have  forgotten  to 
tell  my  Sony  SL-720Q  this  fact.  At 
least  in  my  particular  machine,  \ 
have  had  no  problem  using 
either  it  or  the  L-750  cartridges. 
but  you  are  on  your  own  in  this 
one.  I  have  spoken  to  others  who 
have  had  problems  doing  what  I 
do,  and  have  paid  a  lot  of  bucks 
in  repair  costs.  So,  beware  oi  the 
consequences  if  you  try  either 
L-750'  or  L-840-length  tape  in  an 
cider  Beta  1  machine. 

Sony  now  has  a  battery-pow- 
ered portable  Beta-format  re- 
corder which  looks  very  much 
like  a  pint-sized  version  of  their 
portable  %"  U-Matlc  EJ  unit. 
The  playback  quality  was  excei- 
tent  and  this  will  probably  be  the 
unit  I  will  procure  later  this  year. 
They  also  have  a  neat  little  roll* 
around  cabinet  that  houses  the 
recorder,  a  switcher/character 
effects  generator,  and  acces- 
sories for  the  system.  It  is  literal- 
ly a  compact  roll-around  mini 
home-production  facility.  Add  a 
camerat  and  you  are  ready  to  go 
make  some  rather  professional- 
lookmg  home  movies  . . .  er  _  . 
tapes.  Speaking  of  color  cam- 
eras, Sharp  had  a  real  knockout 
with  its  XC-320U,  Now,  this  is 
not  a  cheapie  camera  by  any 
standards.  It  was  meant  tor  in- 
dustrial  and  EJ  use,  and  was  on- 
ly recently  made  available  In 
Sharp's  consumer  line  because 
the  company  saw  a  growing 
trend  by  home  video  enthu- 
siasts towards  higher  quality 
reproduction.  The  XC-320U  is  a 
3-tube  camera^  which  means 
that  it  has  separate  red,  green, 
and  blue  pickup  tubes.  In  this 


camera,  the  tubes  and  optics  for 
them  are  mounted  in  a  pre* 
aligned  sealed  unit,  thus  afford- 
ing minimal  registration  read- 
justment over  prolonged  lime 
periods.  It  boasts  a  horizontal 
resolution  of  500  lines  at  center 
and  a  vertical  resolution  of  400 
lines  at  center,  in  addition  to  a 
46-dB  S/N  ratio  at  standard 
2,500  lux,  F4,  3,200  K  illumina- 
tion. The  camera  weighs  only  9.9 
pounds,  though  It  is  btgger  than 
most  home  cameras,  measuring 
5.2"  Wide  by  14J6'^  long  by  7" 
high.  The  best  part  is  the  price. 
The  Sharp  rep  al  the  booth  loid 
me  that  a  complete  package, 
which  included  AC  adapter,  an 
F2,  8X  lens,  1.5"  electronic 
viewfinder.  pistol  grip,  and 
shoulder  pad,  could  be  pur- 
chased for  under  $5000.  Other 
accessories  including  a  4"  elec- 
tronic  viewfinder  and  a  shotgun- 
type  mike  are  also  available. 
Needtess  to  say,  I  was  very  im- 
pressed by  the  XC*320U.  It's 
definitely  a  cut  above  the 
average  single-tut>e  camera  at  a 
price  that's  only  a  little  more 
than  the  cost  of  a  top-line  singte- 
tube  unit. 

Computers  and  microproces* 
sors  abounded  this  year.  It's  no 
secret  that  everyone,  including 
the  "Big  T  department  store 
chains,  is  getting  into  the  home- 
computer  business,  but  they  are 
not  alone.  This  year  you  will  be 
seeing  many  traditional  home 
entertainment  companies  offer- 
ing their  version  of  the  home 
computer  as  another  add-on  to 
the  TV  set.  Many  of  these  are 
both  utility-  and  entertainment- 
oriented,  with  the  ability  to  do 
the  "books;'  keep  track  of  the 
bills,  and  also  play  a  myriad  of 
games.  By  the  end  of  1980, 1  sus- 
pect that  the  term  ^mini-floppy" 
will  be  a  part  of  everyones 
vocabulary.  Both  Apple  and 
Ohio  Scientific  pulled  large 
crowds,  though  the  smaller 
companies  did  equally  welL 

&>*  there  you  have  CES  80 
Las  Vegas,  It  was  a  good  show. 
A  bit  more  businesslike  than  in 
years  past,  but,  nonetheless,  a 
worthwhile  show  to  attend. 
There  were  no  earth-shattering 
developments  1his  year,  but 
rather  a  continuation  of  the  re- 
finement of  existing  product 
lines  with  a  definite  emphasis 
on  high-end  merchandise  in  all 
aspects  of  consumer  electron- 
ics-a  definite  indication  that 
today's  consumer  wants  better 
quality  for  his  dollar. 


DATELINE:  IRAN 

Alan  Kaul  W8RCL  fs  a  field 
producer  for  the  NBC  Network 
News.  He  was  among  the  100  US 
journalists  sent  to  cover  the 
Iranian  situation,  and  was 
among  those  that  Iran  expelled 
when  it  ordered  all  US  jour- 
natists  out  in  January.  Upon  his 
return  to  Los  Angeles.  Alan  filed 
the  foilowmg  report  for  the 
Westlink  News  about  amateur 
radio  in  third-worid  nations  in 
general  and  Iran  in  particular.  It 
was  first  played  the  week  of 
January  20th.  and  I  am  reprint- 
ing it  here  for  those  of  you  who 
do  not  hear  the  Westlink  News 
on  your  local  repeater. 

'It's  difficult  to  say  what's 
happening  to  amateur  radio  in 
third-world  countries  such  as 
Iran.  Under  the  Shah.  American 
hams  were  encouraged  to  brmg 
in  equipment  and  apply  for 
licenses,  but  native  Iranians 
with  ham  tickets  probably  num- 
bered fewer  than  a  dozen.  Also 
under  the  Shah,  Iranian  citizens 
who  wanted  to  own  shortwave 
receivers  couid.  provided  that 
these  radios  were  not  equipped 
with  beat  frequency  oscillators, 
A  young  man  I  met  who  owns 
such  a  radio  said  that  the  secret 
police  there  didn't  realize  what 
he  had,  because  when  he 
bought  his  radio,  he  wisely  pur- 
chased a  shortwave  set  which 
had  a  built-in  cassette  player 
and  a  not-so-noticeable  bfo. 

"When  you  drive  through 
Tehran  these  days,  you  see  a 
city  of  more  than  three  million 
people,  but  you  don*t  see  a 
singte  amateur-only  antenna. 
There  are  no  quads  and  no 
beams;  nothing  to  advertise  that 
3  ham  lives  here  or  there.  Yet,  I 
was  told  that  there  are  sIk  li- 
censed amateurs  in  the  country 
and  that  their  equipment  is 
either  home-built  or  purchased 
from  Americans  who  made  has- 
ty departures  during  the  revolu- 
tion a  year  ago.  One  ham  I  met* 
who  was  licensed  m  another 
third-world  country,  told  me  that 
he  has  tried  unsuccessfully  for  4 
years  to  obtain  an  Iranian  li- 
cense. He's  just  about  given  up 
hope.  There's  no  such  thing  as 
reciprocal  licensing  these  days. 
"Unlike  Isiamic  Jordan,  where 
amateur  radio  is  encouraged 
and  even  propagated  by  govern- 
ment-sponsored radio  clubs, 
there  is  nothing  comparable  in 
Iran.  Officiallyt  the  government 
seems  to  be  moving  toward  the 
dark  ages.  That's  because  the 
government's  official  position  is 
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that  modernization  is  bad.  So, 
don*t  look  for  things  to  get  any 
betler^  don't  iook  for  reciprocal 
Ucansing,  and  don't  iook  for  per- 
mission for  a  DXpedition/' 

220  ON  THE  MOVE 
DEPARTMENT 

Wntle  two  melers  continues 
lo  stagn&te  In  southern  Caii- 
fomti,  pligued  by  ever-increas- 
ing episodes  of  maMcious  inter- 
fenerrce  and  seemmgfy  endless 
rounds  of  on-t he-air  profanity 
sessions,  things  on  lhe220-MiHz 
band  are  moving  quite  smooth- 
ly. Unlike  two  meters,  where 
repeater  ownerHDperatorsare  an 
unseen  commodity,  the  op- 
posite holds  true  on  the 
220-MHz  band.  Repeater  ovi^nars 
are  ysuatiy  actrve  users  on  their 
systems  and  available  tor  con- 
sultation by  user  groups.  In  my 
five  years  on  that  band,  I  have 
yet  to  hear  a  srngle  profane  word 
uttered  or  ^ttness  a  massive  at- 
tack against  the  established 
n  by  outsiders  who  want 
-^s  their  vtfay.  Simply,  the  in- 
f  jnts  of  220  won't  tolerate 
i  iafse  liberation"  that  these 
winJbags  who  now  plague  two 
extoll.  Bui  220  has  something 
going  for  it  that  two  meters 
hasn't:  intercommunication  be- 
tween afi  aspects  of  the  spec- 
trum's usership.  This  intercom- 
nication  comes  in  the  form  of 
an  organization  known  as  the 
220  f^Hz  Spectrum  Manage- 
ment Association  of  Southern 


California. 

Unlike  its  two-meter  counter- 
part, which  has  only  a  handful  of 
repeater  owners  and  a  small 
number  of  users  as  members 
these  days,  the  220  SMA  con- 
tinues  to  grow  and  widen  its 
scope.  From  the  outset,  the  220 
SMA  was  a  "spectrum  users"  or- 
ganization, and  this  led  to  a 
rather  lightly  knit  operation. 
While  FM  and  repeater  people 
make  up  the  maiority  in  num- 
bers, they  do  not  dominate  the 
organization,  in  fact,  220  SMA 
was  structured  in  a  way  that  per- 
mits no  one  person  or  special  in- 
terest group  to  dominate  either 
that  organizatton  or  the  band. 
By  and  large,  they  are  a  highly 
technical  organization  which 
places  politics  in  a  secondary 
position,  and  technical  ad- 
vancement, rather  than  political 
prowess,  has  been  the  key  to 
successful  development  of  the 
220  band  for  all  modes  and  all 
users. 

At  a  recent  meeting,  the  220 
SMA  came  forth  with  a  proposal 
to  establish  two  national  weak 
signal  CW/SSB  calling  frequen- 
cies. They  are  220.01  MHz  and 

222.0  MHz.  The  reason  for  two 
channels  is  simply  that  ama- 
teurs on  the  east  coast  prefer 

220.01  for  such  operations, 
while  out  west,  222  has  taken 
root  as  the  home  for  such  op- 
erations. By  establishing  both, 
the  needs  of  atl  amateurs  can  be 
met,  while,  at  the  same  time, 


both  coasts  and  everyone  in  be- 
tween will  know  where  to  look 
for  such  activities* 

Another  220  SMA  recommen- 
dation is  the  establishment  of 
223.74  MHz  as  a  national  ASCII 
and  packet  radio  calling  chan* 
nel  to  give  amateurs  who  are 
oriented  toward  such  communi- 
cation a  reserved  spot  in  which 
to  operate  and  locate  one  an- 
other. While  it  may  be  a  year 
before  the  first  ASCI  J  stations 
are  in  operation,  nonetheless, 
the  220  SMA  feels  that  now  is 
the  time  to  plan  for  the  future 
and  avoid  a  crisis  situation  later 
on.  By  tar,  the  220  SMA  is  the 
leader  in  the  development  of  the 
220'MHz  spectrum.  They  fought 
hard  to  protect  it  against  Class 
E  CB,  fought  for  its  survival  at 
WARCj  and  are  now  working 
toward  its  overall  technological 
development  under  the  guiding 
hand  of  Its  current  chairman, 
Ray  Von  Neumann  K6PUW,  So, 
while  two  meters  wallows  in  the 
mire  of  its  own  decay,  searching 
for  a  solution  to  probJems  it 
brought  to  itself  by  the  uncaring 
aloofness  of  those  who  own  and 
operate  repeaters,  by  those  who 
shun  any  organized  attempt  to 
change  things  by  again  becom- 
ing active  m  their  spectrum 
management  organization  and 
taking  an  active  part  In  the  ef* 
forts  to  rid  both  two  meters  and 
the  amateur  service  of  those 
who  willfully  violate  the  terms  of 
their   licenses,   the   220   band 


moves  ahead  quietly  and  on 
sound  footing,  picking  up  the 
pieces  and  continuing  where 
hwo  meters  left  off.  The  tech- 
nology of  tomorrow  is  on  220, 

LINEAR  TRANSLATION 
DEPARTMENT 

Northern  California  now  has 
an  operational  two-meter  in- 
band  linear  translator.  The  fol- 
lowing report  from  Neil  Lewis 
WB6VIV  tells  the  story: 

"On  Sunday,  January  6. 1980, 
narrowband  communicators  ac- 
tivated a  2-meter  SSB-CW  linear 
translator.  The  SSB-CW  transla- 
tor, with  a  600'kHz  offset,  is  be- 
ing operated  at  an  interim  site  in 
the  hills  of  Oakland,  California, 
approximately  600  feet  above 
sea  level.  Signal  quality  reports 
from  amateurs  throughout  the 
San  Francisco  Bay  area  were  ex- 
ceiJent.  The  100-mHMwall 
translator  was  also  worked  by 
stations  in  the  San  Joaquin- 
Sacramento  Valley  and  Sierra 
Nevada  Mountains,  The  transla- 
tor was  even  worked  by  a  station 
over  100  miles  away.  This 
demonstrates  the  efficiency  of 
narrowband  communications. 
The  system  is  working  great,  far 
better  than  our  wildest  dreams. 
Sunday  was  a  very  exciting  day 
for  all  of  the  NSC  members  who 
worked  so  hard  on  this  project. 
WB6JNN  deserves  much  of  the 
credit  for  designing  and  building 
the  2-meter  linear  translator  cir^ 
cuitry." 


DX 
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N9MM,  W0SR,  and  VE3QA, 
Board  liaison  is  W4UG  and  HQ 
liaison  is  W3A20. 

Speaking  of  the  ARRL  Board 
of  Directors,  they  met  in  Hart- 
ford CT  on  January  17  and  18, 
1960,  and  several  topics  of  in- 
terest to  the  world  of  DX  came 
up-  Referring  to  the  official 
meeting  minutes,  here  are  the 
Items  directly  affecting  us  OX- 
ers: 

9.  Noel  Eaton,  who  fed  the 
lARU  WARC  team,  has  been 
elected  to  a  newly  created  of- 
fice—International Affairs  Vice 
President.  Noel  is  VE3CJ, 

1 T  M  e  rn  bersh  i  p  A  f  f ai  rs  Com- 
mittee Chai  rman  Wicker  report- 
ed "thumbs  down"  to  the  July, 
1979,  "100  lARU  Countries 
Award"  proposal. 


20.  Contest  Advisory  Com- 
mittee  Board  Liaison  Olson 
''commented  orally  on  changes 
in  the  1980  DXTest  rules  which 
he  felt  were  not  made  in  com- 
pliance with  Standing  Order  65 
and  which  accordingly  should 
bB  reexamined  after  the  1980 
Tesr  (emphasis  added). 

2T  DX  Advisory  Committee 
Board  Liaison  Milius  gave  the 
DXAC  report, 

33,  W0BWJ  was  etected  First 
Vice  President  and  W4RA  was 
elected  Vice  President.  Both 
are  DXers. 

40.  President  W2HD  is  to  ap- 
point a  committee  to  study 
possible  uses  and  subdivision 
of  the  new  tO^MHz  amateur 
band  and  report  at  the  July, 
1980,  Board  meeting. 

44.  On  Director  WSKTs  mo- 
lion,   the   Board   unanimously 


directed  the  general  manager 
"to  announce  in  the  next  possi- 
ble issue  of  QST  that  the  rutes 
for  the  ARRL  DX  Contest  will  be 
reexamined  for  possible  resto- 
ration in  whole  or  in  parttotheir 
previous  status  and  that  com- 
ment is  solicited  prior  to  June 
15,  1980"  (emphasis  added). 

45.  The  Memt>ership  Affairs 
Committee  will  study  and  report 
on  "consideration  be  given  to 
the  publication  of  a  bi-weekly 
DX  publication  by  the  ARRL." 

55.  The  Meml>ership  Affairs 
Committee  will  study  the  incom- 
ing QSL  Bureau  organization;  its 
objective  is  to  increase  efficien- 
cy and  decrease  workload. 

61.  The  Plans  and  Programs 
Committee  is  to  study  petition- 
ing  the  FCC  to  change  the 
20-meter  phone  allocations  as 
follows:  14150-14350  Extra 
Class;  14175-14350  Advanced: 
14200-14350  General. 

65.  President  W2HD  is  to  ap- 
point a  special  committee  to  for- 
mulate guidelines  for  combat- 


ting the  increasing  malicious 
interference  on  the  amateur 
bands. 

78.  QSL  Bureau  managers  are 
authorized  $4000  total  for  travel 
to  hamfests.  etc. 

87,  Dave  Bell  W6AQ,  who  is 
chairman  of  the  committee  or- 
ganizing this  year  s  Fresno  Con- 
vention in  Aprii,  for  his  work  in 
making  amateur  radio  films  for 
the  public,  was  awarded  the  title 
"The  Cecil  B.  DeMille  of  the  air 
waves." 

39.  President  W2HD  was  di- 
rected to  "seek  the  elimination 
of  the  existing  restrictions  on 
operations  in  the  1.8-2.0  MHz 
band  at  the  earliest  possible 
date"  (in  light  of  the  fact  that 
LORAN-A  in  Region  2  will  t>e 
gone  no  later  than  Dec.  31, 
1982), 

Between  December.  1978, 
and  May,  1979,  and  again  from 
August  to  December,  1979, 
JA7JT  operated  from  Ogasa- 
wara  Island  as  JA7JT/JD1;  he 
made  9435  contacts.   In  be- 
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Via 


Call 


Via 


AP2AD 

KiKNQ 

T3LA 

W70K 

AP5HQ 

N0RR 

UK1PG0 

UA10SM 

AH8A 

WD5EKM 

VKOKH 

VK5WV 

A4XGY 

K2RV 

VP1KT 

WB41NC 

A4XtD 

G8H0R 

VP2AG 

WB2TSL 

A7XA 

DJ9ZB 

VP2ML 

K1RH 

CN8AK 

WA3HUP 

VP2VDU 

WD8BVG 

CT2CB 

KB5GL 

VP2VEJ 

WB3KGY 

CX5RV 

Q5RV 

VP8AI 

WD4AH2 

C5ACG 

K4YT 

VP8QG 

WA4JQS 

VE2WI/C6A 

VE2UN 

VP8WA 

WA4JQS 

0U6RH 

W7HP1 

VQ9DM 

K1B2 

WB5LBJ/DU2 

W7HP1 

VQ9KK 

WA3HUP 

W7LPF/DU2 

N2GW 

VQ9TG 

W3HNK 

OK3TABiD2A 

GK3ALE 

VR6TG 

W6HS 

D68AP 

WB20H0 

VU2CK 

K3GL 

EA80R 

DJ6JI 

VU2KMK 

N7UT 

FB8XV 

F5VU 

VU2RX 

W2L0G 

FB8Z0 

F6EYB 

VU2UH 

SP9AJT 

FGflJFJD 

W2GHK 

VU2XX 

VE3HDC 

FG7AS 

W7RUK 

XT2AU 

WA1ZF7 

FK8CR 

W70K 

XT3AA 

0N5GN 

FM7WE 

K4FJ 

YB9X 

JA1UT 

FY7YE 

W5JLU 

YK1AN 

DJ9ZB 

HG5£E 

K8UG 

ZB2BL 

W9JVF 

HC8GI 

W3HNK 

ZB2E0 

K3MNW 

HH2VP 

N4XR 

2D7HH 

W4FRU 

HI7XWL 

W2GHK 

ZF1MA 

VE3GC0 

HKIDBKX 

WB4QFH 

ZF1MT 

K9XJ 

HL9UX 

WA4RVO 

2K2VE 

W7PH0 

HP2XRX 

WB2DCP 

ZS2M1 

WA2IZN 

HS1ABD 

K3EST 

3D6BP 

W10X 

HS5AID 

AG6D 

3D68W 

G4AVA 

HZ1AB 

K8PYD 

4S7DA 

W3HNK 

JT1AN 

W7PH0 

4S7DJ 

W4BAA 

J3AAG 

K1EM 

4U1UN 

W2MZV 

J3ABX 

DF3GX 

4Z4US 

WA2KGY 

J6LCT 

WA1ZXF 

5B4IJ 

0E8HFL 

J6LIM 

VE2EWS 

5H3FW 

DF4TA 

KC4AAC 

K70DK 

5L1A 

WA4DPF 

KC4USR 

K9VFY 

5L2AV 

N6FL 

KG6MJ 

W7PH0 

5NMX)G 

W4FRU 

KG6SL 

WA6AHF 

5T5AY 

W4177 

KH2AD 

W6TPC 

5Z4AA 

0E6MBG 

W6£NK^KH4 

W89MFC 

524VV 

JA2AJA 

K6LPUKH5 

K6LPL 

5Z4YW 

VE3ACY 

WA2FU/KH5K 

WA2Fy 

eWSAR 

WB4LFM 

W8NMKyKH0 

K4AVU 

eweoY 

VE4SK 

KP2A 

WB2Vhl 

7Z2AP 

I8YCP 

KV4AA 

K6PBT 

WA4LRB^8R1 

N4BPP 

KX6PP 

WD4NVH 

K9EF/8R1 

K1RH 

0Y5NS 

W3HNK 

9G1AP 

lULCJ 

0Y9J 

K2IJL 

9H1ED 

WA1YYX 

PZ2AC 

WB4RRK 

9H4L 

W3HNK 

P29DI 

W4KXF 

9H79EU 

9H1EU 

VE3BVD/ST2 

VE3FRA 

9H79GL 

W3HNK 

S2BTF 

W5RU 

9J2TJ 

N8JW 

TA2KS 

G3SCP 

9N 1  MM 

rsl7EB 

IF3YH 

WA8AEE 

9Q5GB 

W7KTI 

TG9ML 

K5BDX 

9V1TK 

JA6RIL 

TR8DX 

F6ESH 

9V1TX 

N5FN 

TZ4AQS 

0N6BC 

9X5LG 

DL8AO 

QSL  Managers^ Lists  of  QSLing  information  ar&  availabfe  everywhere,  and  we  do  mean 
everywhere.  We  have  tried  to  make  this  list  useful  In  a  special  way  by  listing  stations  actively 
worked  on  the  bands  during  the  month  of  January.  This  should  become  a  regular  part  of  this  DX 
column  in  73.  You  will  note  some  listings  which  are  the  same  as  they  have  been  for  years.  The 
idea  is  to  provide  you  with  useful  information  for  your  recent  OXing. 


tween,  a  stint  from  M(nami 
Tonshima  yielded  3570  QSOs, 
broken  down  as  follows:  528  in 
Morth  America^  30  in  South 
America,  49  in  Oceania^  444  in 
Europe,  14  in  Africa,  and  2,405  in 
Japan  (many  there  on  6  meters). 

Many  strange  callsigns  be- 
gan IHtering  out  of  the  U.S.S.R, 
around  the  first  of  the  year, 
beginning  with  the  letter  R  or 
with  the  letter  u  followed  by  a 
numeral  Some  of  the  special 
caHs  are  in  preparation  for  the 
Olympic  Games  to  be  held  in 
Moscow  this  summer,  while 
some  are  for  centennials  of 
various  cities  in  the  Soviet 
Union,  The  only  way  to  figure 
out  where  the  station  is  located 
is  to  ask  ijusi  like  in  the  U.S. 
after  the  FGG  finished  eliminate 
ing  all  geographic  significance 
of  call  signs). 

Those  on  the  Newington  staff 
responsible  for  the  changes  in 
the  ARRL  InEernationai  OX  Com- 
Detilion  (just  run  in  February 
and  March}  came  under  fire  at 
the  January  Board  ol  Directors 
meeting.  QST  was  ordered  to 
run  a  prominent  announcement 
of  solicitation  of  comments  con- 
cerning I he  changes  so  an 
evaluation  can  be  made  before 
the  1981  affair.  The  new  rules  for 
this  year's  Contest  appeared  on 
page  94  of  the  C)ecemt>er,  1979, 
QST.  They  bear  reading  careful* 
ly  with  consideration  being 
given  to  whether  the  DX  contest- 
ers  of  the  world  want  another 
contest  which  is  essentially  a 
carbon  copy  of  the  CO  World- 
wide DX  Contest,  which  has  run 
in  October  and  November  for  30 
years. 

Oh.  yes,  during  the  CQ  CW 
Contest  last  fMovember,  PJ2CC 
set  a  new  world  record  in  the 
multi-transmitter  class,  with 
11,786  contacts,  154  zones,  and 
522  countries.  Operators  were 
K4BAI,  W1BIH,  W1GNC,  K3EST, 
WB4SGy,  K3KU,  K4VX,  and 
YU3EY/KA3EHD,  QSLs  to 
K4BAI. 

New  operators  from  Equa* 
lorial  Guinea  are  Alberto  3Ct  AB 
and  friends  3Cls  NE,  NM,  and 
JP,  all  operating  from  the  same 
station. 

All  the  information  for  this 
column  was  from  The  DX  Buite- 
tin  out  of  Vernon  CT.  Please 
send  input  for  this  column  c/o 
73 , , .  especially  photos  and 
guest  editorials.  Thanks,  and 
good  OXing! 
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made  available  to  all  US  and 
foreign  amateurs  for  two-way 
commurkicatton  in  the  separate 
award  areas.  AH  modes  of  com* 
municatjons  are  accepted  wilh 
the  exception  of  those  contacts 
v'ja  repeater. 

Ad  awards  have  a  fee  of  $1,00 
each  or  6  IRCs.  GCR  apply.  Ap- 
ply by  sending  your  list  of  con- 
tacts to:  Certificate  World,  Rt.  2, 
Box  72,  Fulton.  Mississippi 
38843, 

THE  OLD  SOUTH  AWARD 

This  certificate  depicts  a 
scroll  listing  the  ten  stales  of 
the  Old  South.  It  is  awarded  for 
contact  from  each  of  the  states 
of  Alabama,  Arkansas,  Florida, 
Georgia,  Louisiana,  Mississippi 
North  Carolina,  South  Carolina, 
Tennessee,  Texas,  and  Virginia. 


OLD  MAN  RlViR  AWARD 

A  certificate  picturing  the 
mighty  Mississippi  River  and 
the  ten  states  bordering  the  river 
can  be  yours  for  contacting  the 
states  of  Arkansas,  Itlinois, 
Iowa.  Kentucky,  Louisiana,  Min- 
nesota. Mississippi.  Missouri, 
Tennessee,  and  Wisconsin. 

MISSISSIPPI  STATE  AWARD 

If  you  thought  your  first 
Mississippi  QSO  was  hard  to 
gel,  try  making  a  totai  of  ten  to 
earn  this  award.  A  state  outline 
and  statistics  add  up  to  an  inter- 
esling  award  for  your  hard  work. 

CAPITOLS  OF  THE 
UNITED  STATES 

This  one  will  not  come  easy. 
You  must  have  two-way  commu- 
nication with  all  50  US  state 
Capitols  plus  Washington  DC, 
Fifty-one  QSOs  mil  earn  you  an 
award  listing  some  facts  about 
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OLD   MAN    RIVER 

9Jl4llBii,  Omaiputt^  by  HH^riNnicIo  D«  fiCKto  in  1  ^4  1 .  hEijr 
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Kiwrftr*^.  iHummn,  hteawauUi,  MIei318SH3Pii,  Wiaajayfl-i. 


the  US  Capitol  and  proof  of  a  lot 
of  hard  work  and  fun. 

There's  a  good  chance  you 
may  have  already  qualified  for 
some  of  these  awards.  H  not. 
good  luck  on  earning  them.  Let 
Certificate  World  hear  from  you 
and  be  sure  to  tell  our  friend  Stu 
WB5ULD  that  you  read  about  It 
in  73  Magazine's  Awards  col- 
umn. 

SMIRK  AWARDS 

Ray  Clark  K^MS,  represent* 
ing  the  Six-Meter  International 
Radio  Klub  (SMIRKt  has  for- 
warded some  very  impressive 
achievement  awards  for  fellow 
six-meter  enthusiasts  to  pursue. 

To  become  a  member  of 
SMIRK,  applicants  must  make 
2-way  contact  by  any  normal 
emission  with  other  memtsers  of 
SMIRK.  US  stations  must  log  6 
contacts,  while  stations  outside 
the  US  must  log  at  least  3  mem- 
ber stations.  Ail  contacts  must 
tie  made  after  October  14,  1973. 
Once  this  is  accomplished,  for- 
ward your  claim  along  with  $4.00 


for  a  lifetime  membership  cer- 
tificate. 

Once  a  member,  you  then  be- 
come eligible  to  apply  for  the 
other  awards  sponsored  by  this 
six-meter  group.  Separate 
awards  are  given  for  making 
contacts  with  1CK),  250,  500,  and 
1000  SMIRK  members  utilizing 
the  same  guidelines  as  already 
mentioned.  Cost  is  free  to  mem- 
bers of  SMIRK, 

And  for  those  who  vwant  the 
ultimate  challenge  on  6  meters, 
SMIRK  offers  the  DX  Decade 
Award  for  having  contacted  ten 
DX  countries  on  six  meters.  En- 
dorsements are  given  for  15,  20, 
25,  etc.,  In  increments  of  5  DX 
country  contacts. 

To  apply  for  the  DX  Decade 
Award,  list  all  logbook  informa- 
tion and  enclose  $3,00  for  ten 
countries  and  $1.00  for  each 
5-counlry  endorsement  seal  be- 
ing applied  for.  For  all  corre- 
spondence with  the  SMIRK 
group,  write:  WA1KYH,  SMIRK 
Award  Manager.  18  Laurel  Drive, 
Medfield  MA  02052  USA. 
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ment  and  retains  up-scate  accu- 
racy. The  accuracy  of  the  model 
4381  is  +5%  Of  nominal  full 
scale  and  the  vswr  is  a  low  1.05 
max  to  1  GHz  in  50-Ohm  sys- 
tems. Bird  EiecUonic  Corpora* 
(ion,  30303  Aurora  Road,  Cfeve- 
land  (Solon)  OH  44139.  Reader 
Service  number  477. 

THE  BULLET  ELECTRONICS 

SE-01  SOUND  EFFECTS 

GENERATOR 

As  a  boy,  the  ability  to  make 
the  sou  nd  of  a  six-shooter  or  of  a 
machine  gun  was  a  prerequisite 
for  growing  up  on  the  west  side 
of  town!  Today's  children,  hovw- 
ever,  do  not  need  lo  strain  their 
vocal  chords;  instead,  they  can 
use  the  Bullet  Electronics  SE-OI 
Sound  Effects  Generator 

The  SE-01  is  a  complete 
sound  effects  kit  which  is  built 
around  the  Texas  Instruments 
SN76477  Integrated  circuit.  The 
SN 76477  Is  a  complex  sound 
generator  which  employs  ana- 
log and  digital  crrcudry  in  one 
2B'pin  dual  inline  package.  The 


chip  Includes  a  noise  generator, 
a  voltage-controlled  oscillator 
(vco),  and  a  super-low-f requency 
oscillator  (SLFJ  which,  when 
coupled  with  a  noise  filter,  a 
mixer,  attack/decay  circuilfy, 
and  associated  control  circuitry, 
can  produce  a  wide  variety  of 
entertaining  sounds.  So  ver- 
satile is  this  chip,  In  fact,  that  It 
finds  major  applications  in  such 
equipment  as  arcade  and  home 
video  games,  as  well  as  in  a 
numt>€f  ol  home  and  industrial 
timers,  alarms,  indicators,  and 
controls. 

While  the  SN 76477  is  readily 
available  {e.g..  from  Radio 
Shack),  only  Bullet  Electronics 
appears  to  offer  a  complete  kit 
of  parts  with  which  to  exercise 
this  chip.  Thus. !  didn't  waste  a 
minute  in  securing  the  SE-01  kJtt 

The  kit  comes  compiele  with 
a  compact  printer  circuit  (PCI 
board  and  all  of  the  parts  neces- 
sary (except  for  the  battery  and 
a  speaker)  to  utilize  the  func- 
tions in  the  SN7e477;  Included 
in  the  kit  are  numerous  switches 
and  potentiometers  which  allow 


the  user  to  program  various 
sounds.  The  kit  also  comes  with 
a  complete  set  of  instructions 
on  how  to  build  the  kit  as  well  as 
with  documentation  on  tests  to 
be  performed  to  ensure  that  the 
kit  has  been  properly  assem^ 
bled. 

The  components  are  of  high 
quality,  though  the  markings  on 
a  few  of  the  capacitors  were 
somewhat  inadequate.  Never- 
theless, the  kit  went  together 
quickly  (even  given  the  fact  that 
my  9-  and  1 1 -year-old  daughters 
did  most  of  the  soldering).  Best 
of  all,  the  kit  worked  from  the 
first  time  it  was  turned  on. 

Our  first  attempts  to  program 
sounds  such  as  white  noise  and 
a  siren  were  highly  successful 
and  only  served  to  whet  our  ap- 
petites! Thus,  it  was  not  long 
before  the  room  was  filled  with 
the  sounds  of  birds,  running 
water,  a  rapid-fire  ray  gun,  a 
horse  galloping,  and  a  two-tone 
warble.  Other  sounds  followed 
and  included  a  steam  train  (with 
whistle)  and  a  female  scream 
(the  girls'  favorite!). 

But  the  fun  did  not  stop  there. 
By  experimenting  with  the  con^ 
trols,  we  discovered  that  we 
could  make  the  sound  of  a  per* 
son  walking  or  running  through 


a  grassy  field  And  delight  of  de- 
lights, the  burning  of  a  little 
midnight  oil  produced  the 
sounds  of  a  two-engine  airplane 
(one  could  hear  the  engines 
beating  against  one  another),  a 
machine  gun,  and  the  scream- 
ing dive  of  an  airplane  out  of 
control. 

Because  of  the  chip's  unique 
capabilities,  a  cult  of  sound- 
effect  addicts  has  developed 
among  the  users  of  the 
SN76477.  This  group  is  best  rep- 
resented, perhaps,  hy  the  SE-01 
Users  Group.  Using  Bullet  Elec- 
tronics as  a  clearinghouse,  the 
users  group  will  share  informa- 
tion on  the  kit  and  the  sounds  it 
can  produce  through  a  set  of 
published  notes.  Information  on 
the  Users  Group  is  included  with 
the  SE-01  kit. 

The  kit,  including  a  5%  ship- 
ping  charge,  sells  for  $17.90, 
and  it  makes  a  fine  tit  lie  project 
for  those  cool  spring  nights  . . . 
that  is,  of  course,  if  you  can  get 
the  kit  away  from  your  children* 
The  SE-01  Sound  Effects  Gener- 
ator is  available  in  kit  form  from 
Buffet  Efectronics,  PO  Box 
401 244' A.  Garland  TX  75040. 
Reader  Service  number  12. 

Theodore  J.  Cohen  N4XX 
Alexandria  VA 
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1980  RADIO  AMATEUR^S 

HANDBOOK 

American  Radio  Relay 

League,  1979 

By  now  most  amateurs  have 
probably  recovered  from  the 
shock  they  suffered  when  the 
new,  large  size,  revised  1979 
ARRt  Radio  Amateur's  Hand- 
took  appeared.  The  1980  ver- 
sron  of  the  Handbook  does  not 
outwardly  appear  much  differ- 
ent than  the  1979  edition,  but  as 
the  new  look  continues  into  a 
second  year,  more  refinement 
and  a  few  changes  in  content 
can  be  found.  The  price  of  the 
1960  Handbook,  like  lust  about 
everything  else,  didn't  stand 
still.  Ten  dollars  is  the  list  price 
for  the  fifty-seventh  edition,  up 
25^  from  1979, 

Inflation  may  not  be  entirely 
to  blame  for  the  price  increase, 
since  this  year's  Handbook  is 
slightly  longer  and  has  what  Is 
advertised  as  better  paper. 
Among  the  other  improvements 


a  sharp  reader  might  notice  is 
improved  layout  and  graphics. 
Highly  detailed  diagrams  have 
t>een  enlarged  while  less  impor- 
tant sketches  have  been  shrunk. 
The  fuzzy  photos  thai  plagued 
last  year's  edition  are  gone,  and 
the  only  smeared  artwork  is  a 
printed  circuit  template  in  the 
chapter  on  VHP  and  UHF  receiv- 
ing. 

As  the  "standard  manual  of 
amateur  radio  communica- 
tions/ the  new  edition  is  ex- 
pected to  contain  information 
about  the  components  and  cir- 
cuitry used  in  state-of-the-art 
gear.  Discussion  of  digital  logic 
is  still  limited  to  a  few  pages  and 
there  is  no  mention  of  the  micfo- 
processor  and  its  role  in  ama- 
teur radio.  Several  construction 
projects  make  use  of  digital 
logic,  but  the  League  has  not 
recognized  it  as  an  important 
part  of  the  current  technology- 
Most  of  the  new  gear  is  digitally 
oriented,   yet   the  ARRL  has 


made  little  effort  to  universally 
educate  its  members  to  this 
trend.  In  other  areas,  the  Hand- 
book does  try  to  stress  recent  in- 
novations. The  1980  edition  has 
a  section  on  the  use  of  VMOS 
field-effect  transistors  and  a 
discussion  of  high-performance 
receiver  design.  Technically- 
minded  hams  may  also  find  the 
design  tables  for  Chebyshev 
filters  useful. 

Many  hams  were  dismayed  by 
the  deletion  of  all  the  material 
on  "specialized  communica- 
tions techniques"  from  last 
year's  ARRL  guide.  The  editors 
apparently  decided  that  such 
modes  as  RTTY,  slow  scan,  and 
fast  scan  amateur  television  are 
indeed  legitimate  amateur 
pastimes  and  they  once  again 
have  a  special  place  in  the 
Handbook,  The  discussion  of 
satellite  techniques  has  been 
greatly  expanded  and  improved, 
perhaps  in  expectation  of  in- 
terest  in  the  AMSAT  phase  III 
program.  ATV  has  been  allotted 
several  additional  paragraphs 
with  schematics  and  block 
diagrams,  but  the  SSTV  and 
RTTY  sections  no  longer  have 


descriptions  of  homebrew  gear. 
Several  chapters  have  been 
heavily  edited  and  projects  that 
were  favorites  in  the  past  have 
been  replaced  by  ones  seen 
recently  in  QST.  These  changes 
are  especially  noticed  in  the 
sections  on  antennas  and 
mobile/portable  operation.  The 
lut>e  and  semiconductor  tables 
that  were  conspicuously  absent 
in  last  year's  Handbook  have 
been  reinstated,  Speciai  em- 
phasis is  given  to  rf  and  low- 
noise  transistors,  and,  for  the 
first  time,  a  package  overview 
diagram  is  included. 

Providing  a  book  that  covers 
all  aspects  of  amateur  radio  is 
not  a  simple  task.  The  diverse 
nature  of  the  hobby  combined 
with  the  inevitability  of  rapid 
technological  change  makes 
the  Handbook  susceptible  to 
criticism  from  all  sides.  The 
1980  Radio  Amateur's  Hand- 
book shows  that  the  short- 
comings of  previous  editions 
can  be  remedied  and  that  a  prac- 
tical, up-to-date,  comprehensive 
manual  can  still  be  published. 

Tim  Daniel  NeRK 
Terre  Haute  IN 
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Ing  equipment  to  work  on  the 
new  modes.  I  don't  tiave  any  de- 
lusions ttiat  we  will  be  plunging 
into  the  new  modes  In  strength 
this  year,,  .  I  think  it  will  take 
several  years,  as  it  did  when  I 
promoted  FM  and  repeaters.  But 
I  do  think  that  the  new  modes 
have  as  much  possibility  for 
popularity  as  FM  and  that  they 
will  bring  a  new  bunch  of  fun  to 
amateur  radio. 

In  all,  the  Ham  Industry  Con- 
ference was  a  fine  opportunity 
for  manufacturers,  dealers,  and 
the  media  to  get  together  and 
talk  at  length,  getting  to  under* 
stand  each  other's  problems, 
getting  tdeas,  mulling  over  the 
things  which  have  not  worked, 
and  agreeing  to  work  together 
toward  a  better  amateur  radio  in 
the  future. 

SCHEDULED  TALKS 

The  first  talk  I  have  scheduled 
for  1960  is  at  the  Baltimore  Ham- 
boree  and  Computerfest  at  the 
Maryland  State  Fairgrounds  at 
Timonium  on  March  30th.  The 
onfy  other  talk  so  far  scheduled 
for  1980  is  at  the  Tri-City  Ham* 
lest  in  Pasco,  Washington,  in 
June. 

That*s  right  .  .  .  nothing 
planned  for  Dayton,  Atlanta,  St. 
Louis,  and  points  north  and 
south  for  this  year,  irs  not  a 


JOB  LOT  BIDDING 

Manufacturers  or  deal- 
ers with  job  lots  oi  mer- 
chandise, systems,  soft- 
ware, publications,  parts, 
test  equipment,  printers, 
terminals,  disks,  tapes, 
monitors,  etc,  can  do 
worse  than  contact 
Sherry  Smythe  at  (603)- 
924-3873,  KHobaud  Mfaro- 
computing,  80  Microcom- 
puting, and  instant  Soft- 
ware, Inc.,  need  these  for 
the  lab  and  we  would  like 
to  bid  on  your  job  lot.  You 
could  do  better  than  an 
auction  ,,.  a  lot  better. 


question  of  not  tiemg  asked  in 
most  cases;  It's  a  matter  of  the 
time  involved.  Despite  claims  to 
the  contrary  from  Connecticut,  I 
am  human  and  find  that  there 
are  only  so  many  things  which  I 
can  do  in  a  given  amount  of 
time. 

If  I  were  to  plan  to  get  to  more 
hamfests  and  conventions,  this 
would  take  away  from  the  time 
which  I  perhaps  could  better 
spend  on  working  towards  the 
development  of  the  new  ham 
communications  modes  . ,  . 
working  with  the  FCC  toward 
better  regulations  . . .  working 
towards  developing  amateur 
radio  in  some  more  developing 
nations.  The  demands  of  my 
three  monthly  computer  mag- 
azines and  the  very  rapidly  grow- 
ing software  publishing  busi- 
ness, wh*ch  is  worldwide  in 
scope,  are  formidable. 

After  thinking  quite  a  bit 
about  the  new  ham  bands  which 
have  generated  so  much  enthu- 
siasm,  I  suspect  that  they  will  be 
of  minor  Importance  because  of 
their  narrow  width  and  thus  their 
inability  to  support  much  ham 
activity.  There  are  several  other 
developments  which  seem  to 
have  vastly  more  to  offer  the 
99%  of  us  who  won't  t>e  able  to 
get  a  word  in  edgewise  on  the 
new  bands  and  ril  be  working 
toward  developing  these  ideas. 

To  those  amateurs  who  feel 
that  because  we  came  out  of 
WARC  okay,  the  end  justifies 
the  means,  HI  have  some  words 
at  my  ta^ks.  1  feel  that  we  have 
been  granted  a  blessed  reprieve 
and  that  we  should  not  squan^ 
6ef  it  on  the  usuai  backbiting, 
which  seems  to  be  in  vogue  right 
now.  We  should  use  the  time 
we've  won  to  make  sure  that 
amateur  radio  has  an  estab- 
lished place  In  the  spectrum  for 
all  time.  It's  time  we  started 
working  seriously  toward  get- 
ting backp  if  possible,  satellite 
allocations  so  amateur  radio 
can  successfully  cope  with  the 
communications  needs  of  the 
'80s  and  '90s.  in  just  one  gen- 
eration, it  will  be  the  year  2000, 
and   how  much   planning  has 


been  made  for  amateur  radio  at 
that  time? 

I'm  working  wfth  my  commu- 
nity toward  developing  the  town 
and  services  that  we  want  Peter- 
borough to  have  in  the  year 
2000,  This  means  planning  for 
growth  in  housing,  business, 
roads,  water,  sewers,  and  all  of 
the  regular  community  services 
such  as  snow  clearance,  poijce» 
hospitals,  fire,  etc.  It  is  an  ex* 
citing  project  and  it  has  many 
parallels  with  the  need  for  plan- 
ning for  amateur  radio  growth, 
new  modes,  technological  ad- 
vances, and  (perhaps  most  im- 
portant)  ways  to  get  the  FCC  to 
provide  us  with  rules  which  are 
needed  and  in  a  timely  manner* 

In  the  computer  fields  I've 
given  talks  for  several  years  on 
the  economic  opportunities  this 
exploding  industry  is  providing. 
This  has  not  abated  and  the  op* 
portunities  are  even  better  than 
l:>efore . . .  which  1  probably  will 
be  talking  about  at  both  Mary- 
land and  Washington  ...  if 
you*re  interested.  The  real 
growth  in  the  microcomputer  irv 
dustry  is  just  now  getting  start- 
ed and  the  opportunities  to 
make  really  big  money  are  just 
sitttng  there,  waiting  for  en- 
trepreneurs to  grab  em. 

At  my  June  talk,  Tlf  be  reveal- 
ing, for  the  first  time  in  public, 
some  of  my  plans  for  developing 
a  completely  new  mode  of  ham 
communications.  This  wlfl  be  a 
mode  which  \  think  will  be  as 
popular  as  FM  and  repeaters  are 
today  and  which  will  generate 
an  enormous  amount  of  ham 
building  and  experimentation. 
At  first  we  will  be  adding  acces- 
sories to  accomplish  my  new 
nfKKle  ...  but  it  won't  t>e  long 
before  commercial  rigs  wili  be 
available  with  the  new  mode 
buiit  in.  This  has  to  remain  a 
trade  secret  at  present,  but  I  can 
give  you  a  small  hint . . .  It  has  a 
lot  to  do  with  microprocessors 
, . .  and  it  is  going  to  tie  a  iot  of 
fun.  I  think  it  will  do  a  lot  to  help 
generate  interest  in  amateur 
radio  just  by  virtue  of  the  im- 
provement it  will  bring  to  ham 
communications.  Those  few 
who  have  been  privy  to  my  ideas 
seem  to  be  most  enthusiastic 
and  the  general  feeling  is  that 
this  could  well  revolutionize 
much  of  amateur  radio  commu- 
nications. 

Since  I  have  agreed  to  give  the 
manufacturers  who  have  signed 
a  contract  to  keep  my  secrets  a 
lead  of  at  ieast  six  months  for 
the  design  of  the  new  equip^ 


ment,  1  won't  be  able  to  discuss 
these  ideas  until  June,  at  the 
earliest. 

Dayton,  At  the  present  time  it 
is  not  definite  whether  I  will  even 
be  going  out  to  the  Dayton 
Hamvention  this  year.  I  skipped 
It  in  1976,  but  did  have  a  t>ooth  to 
sell  73  subscriptions.  In  1979,  I 
had  planned  on  not  even  having 
a  booth,  but  they  called  and  had 
me  on  the  program  to  talk  about 
microcomputers,  so  we  did  have 
a  booth.  We  have  no  plans  for  a 
booth  this  year,  but  I  might  ffy 
out  for  a  day  just  to  see  the  man- 
ufacturers and  tafk  with  them 
briefly. 

I  gather  that  the  slowdown  in 
ham  sales  has  thrown  a  blanket 
on  the  Hamvention  and  that 
many  of  the  firms  wil  I  be  waiting 
for  better  times.  Some  of  the 
dealers,  heretofore  at  Dayton  in 
force*  will  be  running  smaller 
booths  with  fewer  salesper- 
sons, more  to  show  the  flag  than 
anything.  There  may  be  some 
good  bargains  on  esoteric 
equipment  as  dealers  strain  to 
get  rid  of  inventory  which  does 
not  move  fast.  With  the  cost  of 
money  depreciating  ham  gear  at 
about  2.5%  per  month,  dealers 
can  no  longer  afford  to  carry 
items  which  do  not  sell  quickly,  I 
suspect  many  of  them  will  be 
bringing  the  slow-moving  stuff 
to  Dayton  with  prices  which 
should  clear  this  stuff  out, 

WARC  CREDITS 

The  initial  barrage  of  self-con- 
gratulation  is  remarkably  remi- 
niscent of  the  orgy  we  experi- 
enced over  the  220-MH2  situa* 
tion.  Oddly  enough,  in  reading 
reports  on  WARC  in  non-ama- 
teur journals,  though  I  have  read 
some  very  in-depth  reports  on 
what  happened  and  "why  the 
sky  didn't  fall,"  those  most 
deservi  ng  cred  it  have  yet  to  even 
get  a  mention  in  the  ham  publi- 
cations. 

The  key  to  the  surprising  turn 
away  from  politics  at  Geneva 
seems  to  involve  not  amateurs 
or  their  representatives,  who 
merely  benefitted  from  the  sit- 
uation, but  one  Frank  Urbany  of 
the  National  Telecommunica- 
tions and  Information  Adminis- 
tration (one  of  the  65-member 
U.S.  delegation)  and  Algeria's 
chief  of  deiegation,  Noureddine 
Bouhired.  By  coming  to  an 
agreement  to  clear  out  reserved, 
but  unused,  frequencies  regis* 
tered  with  the  International  Fre- 
quency Registration  Board 
(IFRB),  the  Third  World  nations 
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were  able  to  see  substantFal 
cooperation  on  I  he  part  of  the 
developed  nations  in  making 
frequencies  available  for  them 
«..and  it  broke  the  political 
stalemate  which  was  about  to 
stall  the  whole  conference- 
Algeria  had  been  the  spokes- 
man lor  the  Third  WorW  in  push* 
Ing  the  concept  of  a  70-30  split 
of  frequencies,  with  the  large 
share  going  to  the  developing 
nations.  The  compromise  on  the 
IFRB  char^ges  got  the  confer- 
ence off  the  developing  potitical 
battle  and  on  to  technical  mat- 
ters, where  agreement  was 
much  easier  to  attain.  The  pub- 
lished reports  on  WARC  give 
credit  to  Urbany  and  Bouhired 
for  preventing  polilics  Irom  get- 
ting into  almost  every  later  deci- 
sion. 

I  hope  the  amateurs  who  had 
a  wonderful  trip  to  Geneva  and 
who  came  back  with  50  kHz  of 
new  ham  bands  which  we  may 
see  in  a  couple  of  years  or  so 
and  other  frequencies  which  are 
due  much,  much  later  will  now 
turr^  their  efforts  to  helping 
amateur  radio  achieve  Third 
World  growth  and  thus  make 
future  cor>ferences  hinge  less 
on  strokes  of  good  luck  and 
more  on  long-range  planning. 

HAY  IN  L.A. 

Since  the  National  Computer 
Conference  (NCC)  will  be  in  Ana- 
heim again  this  year,  Til  be  in  the 
LA.  area  around  May  20'25th.  If 
there  are  any  clubs  which  would 
liketocook  up  a  special  meeting 
for  an  evening  of  creative  think- 
Eng  about  amateur  radio,  get  in 
touch  and  let's  see  what  we  can 
organize. 

This  is  also  an  invitation  for 
my  old  friends  in  the  area  to  plan 
to  come  out  to  a  dutch  dinner 
with  Sherry  and  me  on  Wednes- 
day the  21  St.  8  pm,  at  the  Red 
Onion  in  Palos  Verdes.  This  is  a 
ham-run  restaurant  with  one  of 
the  best  Mexican  cuisines  I've 
found.  It  is  an  old  favorite  with 
Sherry,  who  lived  In  Palos 
Verdes  a  few  years  back.  In 
order  to  make  sure  that  we  have 
table  room,  please  drop  me  a 
note  or  give  me  a  call  and  let  me 
know  that  you  are  going  to  be 
there. 

WHAT  HAPPENED  AT  HR? 

Much  as  1  deplore  the  politics 
of  Ham  Radio  magazine,  i  do 
hale  to  see  them  going  into 
what  appears  to  be  a  terminal 
nose  dive.  The  hobby  needs  a 
publication  which  concentrates 


on  abstruse  design  articles  and 
HR  has  certainly  filled  this  need 
for  our  elite. 

Perhaps  I  am  overstating  the 
seriousness  of  the  problem.  A 
look  at  a  chart  of  the  number  of 
pages  of  advertising  per  year  for 
the  last  eight  yeafs  may  put  this 
into  perspective. 


It 


Oddly  enough,  in  1972.  HR 
had  more  pages  of  ads  than 
QST,  but  by  1979,  OSf  was  run- 
ning almost  700  more  pages  of 
advertising  than  HR  In  fact, 
with  the  exception  of  HR  and  its 
sister  magazine,  Ham  Radio 
Horkons,  most  ham  magazines 
did  very  well  in  1979,  showing 
good  growth.  What  went  wrong? 

It  looks  to  me  as  if  there  were 
a  number  of  contributing  fac- 
tors. The  part  HR  played  in 
shooting  down  the  Amateur 
Radio  Manufacturers  Associa- 
tion (ARMA)  soured  many  adver- 
tisers. This  was  a  serious 
blunder.  The  article  on  how  to 
screw  ham  dealers  was  another 
massive  blow  to  advertiser  con- 
fidence In  the  pubirsher.  Only  a 
handful  of  advertisers  are  still 
supporting  the  magazine. 

A  couple  years  ago,  HR  pub- 
lished far  more  construction  ar* 
ticies,  but  today  the  magazine 
looks  more  like  an  engineering 
journal  and  is  over  the  head  of 
most  hams.  I  like  construction 
articles  to  explain  the  consid- 
erations  which  went  into  the  de- 
sign^  but  \  balk  at  extensive 
calculus  and  math  proofs.  Did 
you  see  the  matrices  equations 
in  the  recent  HR  article  on 
designing  a  yagi  antenna? 

Dealers,  who  are  a  potent 
advertising  force,  also  have 
been  very  upset  over  the  ag- 
gressiveness of  the  HR  book- 
store, which  they  feel  is  taking 
money  away  from  them.  The 
massive  HR  booths  at  hamfests 
selling  books  in  competition 
with  the  dealers  aggravated  this 
situation.  I  tliink  HR  finally  saw 
the  light  on  that  and  may  have 
stopped  this  scam. 

When  you  get  the  dealers 
mad  at  you,  they  also  put  pres- 


sures on  the  manufacturers  to 

cut  advertising,  so  they  get  yoo 
twice. 

Another  factor  which  has  hurt 
HR  has  been  their  limited  sup- 
port of  repeaters.  During  the 
1970s,  the  use  of  repealers  grew 
from  the  preserve  of  a  few  hun- 
dred pioneer  hams  to  the  most 
popular  amateur  activity  in  the 
world.  While  73  was  publishing 
hundreds  of  articles  on  the  sub- 
ject, HR  was  largely  ignoring 
this  revolution,  with  the  result 
that  most  VHF  amateurs  turned 
to  73  for  information.  This 
meant  that  advertisers  of  VHF 
products  got  relatively  little 
results  from  Hft  ads.  particularly 
as  compared  to  the  same  ad  in 
73,  About  the  only  major  VHP 
manutacturer  presently  still  ad- 
vertising in  HR  is  one  who  has 
never  tried  73,  or  any  other  ham 
magazines,  as  far  as  I  recall. 

The  torpedoing  of  both  the 
manufacturers  and  dealers  has 
cut  advertising,  which  has  in 
turn  reduced  the  articles,  and 
this  has  reduced  ham  interest. 
This  is  a  downward  spiral  which 
is  difficult  to  stop.  Where  ihey 
used  to  run  around  30  pages  of 
articles,  now  it  is  half  that!  With 
immediate  changes  in  manage- 
ment and  perhaps  a  new  editor, 
things  might  turn  around.  It  will 
be  a  long  hard  climb  back  up. 
The  magazine  has  to  be  more 
responsive  to  the  readers . , , 
and  to  the  industry,  upon  which 
it  depends  for  life. 

DOGGIE-DOO 

The  other  day,  an  article  came 
in  on  the  modification  of  a  war 
surplus  transmitter  for  the  ama- 
teur two-meter  band.  I  might  not 
have  paid  much  attention  to  the 
article  if  there  hadn't  been  a 
photo  with  it  of  the  unmodified 
rig  ...  in  the  shape  of . . .  er . .  * 
dog  , . .  er . , ,  well,  you  know. 

It  seems  that  Meshna  has 
rounded  up  a  bunch  of  little 
transmitters  which  were  made 
for  use  in  Viet  Nam.  These  are  In 
the  shape  of . . .  er . . ,  animal 
droppings.  Other  similar  rigs  are 
shaped  like  mud  or  little  wads  of 
clay.  When  you  break  'em  open, 
you  find  a  miniature  transmitter 
on  about  150  MHz^  a  stack  of 
those  little  batteries  we  use  in 
watches,  a  foil  antenna^  and  a 
movement  sensor.  The  idea  was 
to  strew  these  turdiets  along  the 
Ho  Chi  Minh  TraiL  They  would 
then  start  transmitting  when 
anything  shook  the  ground,  let- 
ting us  know  by  remote  receiver 
when  any  cars  or  trucks  or  even 


troops  were  moving  along  the 
trail. 

The  batteries  are  long  dead, 
but  they  can  be  replaced  and 
these  iittie  r  gs  can  be  used  for 
experimenting  or  even  tor  doing 
what  they  were  intended  to  do 
. .  <  put  around  the  house  to  let 
you  know  when  you  have  un- 
wanted visitors. 

I  got  right  on  the  phone  and 
made  sure  that  John  Meshna 
had  plenty  of  the  rigs.  Then  I 
drove  down  and  picked  up  a  cou- 
ple to  use  for  further  pictures 
and  some  playing  around.  They 
are  certainly  realistic!  I  keep  one 
on  my  desk,  on  a  piece  of 
Kleenex,  and  you  should  see 
people  shy  away  from  it  The 
jokes  started  right  away,  too 
, . .  perhaps  encouraged  by  a 
bunch  of  QSL  cards  we  received 
lately.  Someone  around  Japan 
has  been  signing  SH1T,  giving 
the  location  as  Crap  Island  and 
the  operator's  name  as  O.  M. 
Turd,  and  telling  the  stations 
which  are  worked  to  QSL  via 
W2NSD.  We've  gotten  quite  a 
few  cards  and  were  about  to 
print  up  some  responding  cards 
when  the  new  rigs  arrived.  If  we 
can  get  an  exact  mailing  ad- 
dress for  the  DX  station,  we'll 
send  some  appropriate  rigs. 

It  is  kind  of  a  shame  that 
some  joker  is  taking  advantage 
of  the  naivete  of  the  Russian 
amateurs  by  pulling  this  dirty 
trick  on  'em.  In  all  innocence, 
they  have  been  sending  us  the 
QSLs  for  working  this  "DXpedi- 
lion." 

You  may  bB  sure  that  we'll  be 
wide  open  for  further  modifi- 
cations of  the  camouflaged 
transmitters.  They're  available 
for  $4  each  from  Meshna,  I  can 
think  of  some  interesting 
awards  for  the  belter  conver- 
sions. Let's  see  what  you  can 
do  , . .  do-do. 

Having  haunted  electronic 
surplus  stores  for  years,  a  visit 
to  fVleshna's  was  almost  trau- 
matic. I  got  that  old  feeling 
which  resulted  in  me  buying  ten 
of  everything  I  wanted,  just  In 
case.  This  filled  up  a  whole  barn 
and  brought  on  two  major  auc- 
tions of  all  this  debris.  I  thought 
parts  and  surplus  stuff  for  thirty 
years  before  finally  reforming. 
Still,  I  can  feel  the  subconscious 
pressures  to  buy  a  dozen  of  this 
and  a  box  of  that.  The  Meshna 
store  is  so  packed  with  fantastic 
goodies  that  I  managed  to  es- 
cape only  by  massive  use  of  my 
resolve  to  not  fill  up  the  car , . , 
and  an  alarmed  tugging  at  my 
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sleeve  by  Sherry  worriecf  by  the 
look  in  my  eyes  and  the  compul- 
sive reaching  for  my  wallet. 

Just  a  few  weeks  ago,  I  was  m 
New  York  and  stopped  off  to  say 
hello  to  my  old  friend  Sy  Denby 
at  Metro  Electronics.  Sy  remem- 
bers me  well  over  30  years  ago 
when  I  used  to  haunt  his  surplus 
store  on  Corllandt  Street  and 
buy  prop  pitch  motors.  BC-654s, 
and  items  like  that.  I  was  in  there 
every  Saturday  for  years.  I'm 
sure  1  toted  home  several  tons  of 
surplus  from  Sy's  place.  In  those 
days.  I  was  building  ham  gear 
day  and  night,  converting  sur- 
plus, and  having  a  ball. 

My  cellar  ham  shack  even- 
tual ly  got  so  full  of  ham  gear  and 
parts  that  I  had  to  operate  my 
rigs  by  remote  control  from  the 
living  room , ,  >  there  just  wasn't 
room  to  get  into  the  shack  any 
more.  Yes^  the  visit  to  Meshna 
brought  back  memories.  Thirty 
years  ago,  I  had  the  time  to  sit 
down,  break  open  one  of  the  sur- 
plus  delights,  and  bring  it  into  a 
ham  band-  Today.  I  can  just 
dream  of  that  as  I  work  on  the 
pile  of  mail  from  readers,  think 
up  plans  for  dealing  with  the 
FCC.  solve  problems  for  four 
magazines,  and  try  to  keep  up 
with  the  literature  in  two  differ^ 
ent  ftelds- 


FCC  DEBACLE 

In  late  January,  the  FCC  final- 
ly adopted  rules  permitting  the 
use  of  ASCII  on  the  ham  bands. 
That's  the  good  part . . ,  the  bad 
news  is  the  restrictions. 

One  of  these  days,  some  out- 
fit rs  going  to  take  the  FCC  to 
task  for  consistent  violation  of 
the  FCC  rules.  This  rufe  is  just 
another  example  of  how  the 
Commission  violates  its  own 
rules  whenever  it  pleases,  with 
amateurs  having  no  voice  in  the 
matter.  What  rule?  As  I  have 
pointed  out  many  times  before, 
and  have  even  testified  before 
the  FCC,  this  new  rule  is  in 
direct  violation  of  Part  97.1c. 

The  basis  and  purpose  of 
amateur  radio  regulations  state 
thai  the  Commission  has  the  re- 
sponsibility to  provide  us  with 
rules  which  will  ^'provide  for 
skills  in  both  the  communica- 
tion and  technical  phases  of  the 
art/'  This  means  that  the  FCC  is 
supposed  to  encourage  ama' 
teur  inventing,  experimenting, 
and  pioneering  . . .  and  this  new 
rule  change  certainly  does  not 
do  that  by  even  the  wildest  use 
of  the  imagination. 

This  new  rule  finally  allows 


amateurs  to  use  techniques  and 
standards  which  are  years  old. 
Amateurs  have  not  been  permit- 
ted, even  when  requesting  spe- 
cial temporary  authority,  to  keep 
up  with  the  commercial  develop- 
ments. And  here  we  are  again, 
just  as  we  were  when  the  Com- 
mission finally  broke  down  and 
permitted  radioteletypecommu- 
nications  some  thirty  years  ago, 
with  restrictive  rules  which  pro- 
hibit amateur  experimenting 
and  pioneering.  One  of  the  basic 
reasons  for  allowing  amateur 
radio  has  t)een  as  a  means  to  ex- 
periment and  devise  new  modes 
of  communications ,,.  new 
techniques.  Yet  these  are  exact- 
ly the  things  which  the  FCC  pro- 
hibits, 

1  think  that  the  FCC  should  be 
sued  and  thus  forced  to  abide  by 
their  own  regulations.  Sure,  they 
have  phoney  excuses  for  hob- 
bling amateurs  and  prohibiting 
us  from  doing  what  the  rules  say 
we  should  be  doing.  In  the  name 
of  monitoring  our  transmis- 
sions, the  Commission  has  vlr* 
tually  brought  amateur  experi- 
mentation to  a  halt  for  over  thir- 
ty years.  I  think  we  should  sue 
and  ask  for  extensive  punitive 
damages  ...  in  the  name  of  the 
United  Slates . , .  and  in  the 
name  of  e^ery  licensed  amateur. 

Just  look  at  the  benefits  the 
amateur  development  of  single 
sideband  has  brought  to  our 
country  and  the  wortd!  And  this 
happened  In  spile  of  the  Com- 
mission, not  because  of  any 
help  from  it.  Many  amateurs 
have  wanted  to  develop  other 
novel  systems  of  communica* 
tions,  but  have  been  prohibited 
from  even  experimenting  with 
them  by  the  Commission.  Is 
$10,000  per  licensed  amateur 
too  little  to  ask  for  the  incal- 
culable damages  we  have  suf- 
fered? That  would  come  to  some 
$3  btiiion  and  that  figure  just 
might  be  enough  to  get  the  at- 
tention of  Congress  and  bring 
about  some  desperately  needed 
changes. 

When  CBers  caused  a  lot  of 
TVI  as  a  result  of  the  FCC  rules 
on  linear  amplifiers,  who  got  it  in 
the  neck?  CBers?  You  bet  not 
...  it  was  the  hams.  Now  that 
CB  has  died  down  and  the  am- 
plifier people  have  gone  out  of 
business,  we  are  still  stuck  with 
the  stupid  rules  which  keep  us 
from  having  a  decent  signal  on 
ten  meters. 

About  ten  years  ago,  ama- 
teurs started  putting  on  pres- 
sure to  get  permission  to  use 


ASCII  on  the  ham  bands.  There 
were  no  good  reasons  for  delay- 
ing this  for  all  these  years  . . . 
just  the  usual  glacial  movement 
of  stuff  through  our  government 
agency  and  a  complete  lack  of 
any  lobby  effort  on  the  part  of 
amateur  radio  to  speed  up  the 
process. 

So  here  we  are  with  a  300 
baud  speed  limit,  and  we  have 
Just  barely  managed  to  get  per- 
mission for  that.  This  in  a  day 
when  300  baud  is  like  driving  a 
car  at  10  miles  per  hour.  The  fact 
is  that  300  baud  is  even  consid- 
ered as  ridicuiously  slow  for 
telephone  communications, 
12D0  baud  phone  data  exchange 
is  coming  at>out  rapidly,  and 
radio  communications  should 
enable  us  to  work  on  data  links 
of  9600  baud  and  above  We  are 
being  restrained  to  the  anti- 
quated bandwidth  limits  of  old 
AM  phone  signals,  and  I  see  no 
good  reason  why  we  should 
have  to  live  by  bandwidth  stan- 
dards which  are  over  fifty  years 
old  in  a  time  when  new  tech- 
niques might  make  vast 
changes  in  radio  communica- 
tions if  they  were  permitted  to 
happen. 

What  would  happen  rf  we  took 
off  the  bandwidth  limitations  on 
the  ham  bands?  We  could  insist 
only  that  all  signals  stay  within 
the  ham  bands.  Bandwidth  is  a 
function  of  rate  of  exchange  of 
information^  so  what  we  would 
be  doing  is  trading  off  band- 
width  for  time.  Do  we  care  if  a 
signal  is  broad  If  it  is  only  on  a 
short  time?  Or  are  we  still 
geared  to  the  old  concepts  of 
stations  going  on  the  air  and 
transmitting  continuously  until 
it  is  time  for  the  other  station  to 
transmit?  I  think  we  should  l>e 
able  to  experiment  with  new 
modes  of  communications.,* 
that  we  should  be  able  to  use 
RTTY,  SSTV.  FAX,  and  SSB  on 
the  same  frequencies. 

How  can  we  come  up  with 
packet  transmissions,  time- 
slice  transmissions,  and  other 
ideas  which  might  or  might  not 
work  if  we  can't  try  them  out? 
The  FCC  used  to  be  able  to  get 
off  the  hook  on  restrictive  regu- 
lations by  pointing  out  that, 
well,  if  any  ham  realiy  wanted  to 
try  out  new  ideas,  he  could  get 
an  STA  ...  a  special  temporary 
authority  . . .  and  go  ahead.  But 
the  FCC  has  routinely  been 
denying  these  for  the  last  few 
years,  so  that  avenue  of  devel- 
oping new  ideas  is  closed  to  us. 

Until   the  time  that  we  get 


some  clout  in  Washington,  we 
are  going  to  be  so  emasculated 
by  the  FCC  that  amateur  radio 
will  be  able  to  provide  only  a 
fraction  of  the  inventing  that  it 
used  to  be  able  to  provide.  We 
need  a  lobby  in  Washington 
which  can  put  pressures  on  the 
Commission  to  get  them  to  stop 
spiking  the  guns  of  amateur 
radio  . .  .  pressures  to  let  us  be 
free. 

Baci^  in  1974,  when  amateurs 
really  got  fed  up  with  the  insane 
repeater  regulations  which  tied 
us  up  in  red  tape,  slowed  down 
new  repeater  licenses  to  a  point 
where  it  took  months  to  process 
them,  and  brought  the  develop- 
ment of  new  repeater  ideas  com- 
pletely to  a  halt,  we  protested 
with  a  formal  hearing  before  the 
FCC  Commissioners.  I  orga- 
nized a  committee  representing 
repeater  groups  from  all  over  the 
country  which  went  to  Washing- 
ton (no  help  from  the  ARRL)  and 
testified.  The  result  was  the  big- 
gest change  in  amateur  regula- 
tions in  the  history  of  the  Com- 
mission.  Well,  the  Commission 
got  a  good  start  on  the  deregula- 
tion of  ham  radio,  but  they  even- 
tually stopped  and  a  regulation 
era  has  come  back  again. 

If  we  need  to  have  another 
hearing,  okay,  we  can  arrange  it. 
But  I  think  it  is  time  for  amateurs 
to  let  the  Commission  know  that 
the  new  ASCII  rules  are  asinine 
and  that  we  want  to  be  free  of  re- 
strictions  and  over-regulation. 
We  want  the  Commission  to  get 
on  with  deregulation  and  to  slop 
hemming  us  in  with  rules  forc- 
ing us  to  use  communications 
standards  which  are  a  genera- 
tion old.  We  want  to  be  able  to 
be  in  the  vanguard  of  develop- 
ment, not  the  clean-up  squad. 

The  new  ASCII  regulations 
stink. 

There  is  no  valid  reason  why 
every  FCC  monitoring  station 
has  to  be  able  to  copy  every 
amateur  transmission  100%-  As 
long  as  we  sign  our  calls  in  a 
way  they  can  copy,  they  should 
butt  out  of  our  communications. 
They  can  get  their  jollies  on  the 
99.9%  of  ham  communications 
which  will  be  using  time-hon- 
ored  standards.  But  if  we  want 
to  try  out  ASCII  at  3247  baud, 
then  we  should  be  able  to.  If  we 
want  to  send  some  other  digital 
code,  leave  us  alone. 

That's  what  I  think  . . ,  now 
the  pages  are  open  for  any 
coherent  arguments,  pro  or  con. 

CIVIL  DEFENSE 

The  recent  events  in  Afghan- 
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fstan  and  Iran  have  moved  the 
country  sub&lantiaily  in  the 
direction  of  again  taking  on  the 
responsibility  for  opposing 
Russia  and  its  expansionism. 
This  was  one  of  the  ideas  we 
had  in  mind  when  we  bogged 
down  in  VJel  Nam. 

If  w©  are  going  to  put  up  some 
resistance  to  the  Russian  take- 
over of  the  world's  main  supply 
of  oIIt  we  have  to  be  prepared  in 
many  ways.  Oh»  we  can  go 
about  it  In  the  same  way  we  did 
in  Viet  Nam,  turning  to  our  mill- 
tary  and  asking  them  what  we 
should  do.  If  we  do  this,  as  we 
did  in  Viet  Nam.  we  have  to  fc>e 
prepared  for  their  standard  an- 
swer: Fight.  Perhaps  one  of  the 
greater  problems  facing  our 
country  is  the  lack  of  any  high- 
level  group  dedicated  to  out- 
thinking  our  enemies. 

We  have  our  military,  dedicat- 
ed to  fighting  enemies.  We  seem 
to  have  a  State  Department, 
dedicated  to  placating  our  ene- 
mies. And  then  we  have  the  poli- 
ticians, vacillating  between  the 
two  extremes,  going  first  one 
way  and  then  the  other,  confus- 
ing everyone,  including  them- 
selves. 

Back  just  before  the  war  in 
Viet  Nam,  I  made  a  visit  to  the 
country  and  many  of  the  neigh- 
tx>fing  countries.  As  a  result,  I 
came  up  with  a  plan  for  avoiding 
the  conflict  and  still  winning  the 
war.  I  wrote  this  up  In  73  and 
have  had  many  letters  of  agree- 
ment on  the  plan,  but  there  was 
no  way  to  ever  get  the  idea 
where  it  would  do  any  real  good. 
Letters  to  Congress  didn't  get 
beyond  administrative  assis- 
tants. 

The  basic  concept  was  to  use 
the  time-honored  system  of  btity 
ing.  We  were  spending  about  a 
half  million  dollars  each  to  kill 
the  Viet  Cong.  For  a  tiny  fraction 
of  that  expense*  we  could  have 
set  up  a  toll  booth  on  the  Ho  Chi 
Minh  Trail  and  issued  a  parcel  of 
farm  land,  a  house,  some  furni- 
ture, food  chits  for  a  year,  and 
the  opportunity  to  get  a  job  in  a 
nearby  factory. 

The  factories  would  make  the 
prefab  homes*  the  furniture* 
goods  for  export . . .  and,  most 
important,  small  cars  for  local 
sale  and  television  sets.  TV 
tamed  the  wars  on  New 
Caledonia.  The  natives  had  to 
go  to  work  to  earn  money  to  buy 
TV  sets  and  this  slopped  the 
wars.  Then,  the  products  adver- 
tised on  TV  meant  more  work,  so 
it  was  an  endless  cycle ...  no 


more  wars  between  trlt>es. 

If  low-cost  Cdrs>  perhaps  not 
much  more  than  go-kans.  were 
made  available,  most  people 
would  work  their  asses  off  to  get 
one,  and  again  the  people  would 
be  started  towards  working  in- 
stead of  fighting.  The  invest- 
ment to  get  all  this  started 
would  have  been  miniscule  as 
compared  to  the  cost  of  fighting 
. . .  not  to  mention  the  loss  of 
American  lives  Involved, 

We  have  a  different  situation 
in  the  Middle  East  these  days, 
but  that  doesn't  mean  that  we 
can't  come  up  with  some  ways 
of  outsmarting  the  enemy  in- 
stead of  trying  to  outfight  'em. 
For  instance,  suppose  we  sat 
down  with  the  chaps  in  Pakistan 
and,  instead  of  offering  to  ship 
billions  of  dollars  in  arms  with 
no  strings  attached,  we  offered 
to  help  them  only  if  they  would 
set  up  a  buffer  zone  between 
Afghanistan  and  Pakistan  , , . 
perhaps  five  miles  wide.  This 
zone  would  be  deeded  to  the 
U.S.  for  99  years  and  we  would 
guarantee  free  travel  across  it. 
But  this  would  be  American  land 
and  would  set  up  a  situation 
wherein  Russia  would  have  to 
go  through  our  land  in  order  to 
attack  Pakistan.  This  would  also 
give  us  an  area  from  which  to 
monitor  radio  communications 
within  Russia  and  Afghanistan 
. . .  and  room  for  airports  and 
military  bases. 

If  that  worked,  we  might  sug- 
gest  the  same  for  the  borders  of 
Saudi  Arabia  and  other  worried 
oil  states.  Thus,  for  any  aggres* 
sor  to  get  at  a  country,  they 
would  have  to  cross  U.S.  soil 
and  get  us  directly  and  immedi- 
ately involved. 

I  can  just  see  future  surplus 
camel-dung  radios. 

One  of  the  ways  Russia  has 
really  taken  advantage  of  us  has 
been  via  the  past  SALT  agree- 
ments. This  was  one  reason  why 
I  was  pleased  to  see  interest  in  a 
new  SALT  agreement  fading,  It 
seems  to  me  that  Russia  fights 
for  every  concession  they  can 
wangle  on  these  treaties  and 
then  goes  ahead  and  ignores 
them  completely,  laughing  at  us 
for  taking  them  seriously. 

According  to  the  earlier  SALT 
agreement,  neither  the  U,S.  nor 
Russia  would  attempt  to  protect 
the  populations  of  their  cities 
against  nuclear  attack.  We  went 
right  ahead  and  essentially  dis- 
mantled  our  civil  defense  sys- 
tem, Russia  went  ahead  and 
built  the  most  comprehensive 


system  of  civil  defense  of  their 
populations  in  history.  Their 
people  can  be  holed  up  safely  in 
a  matter  of  minutes  and  their 
estimates  are  that  much  of  the 
population  of  Russia  cannot  be 
touched  by  atomic  warfare. 

Their  Industry  is  underground 
or  else  so  spread  out  through 
Siberia  that  it  wouid  be  impracti* 
cal  to  try  to  knock  off  much  of  It. 
Ours  is  gathered  in  a  few  easily- 
removed  areas  , . .  like  around 
Route  128  in  Boston,  in  Silicon 
Valley,  etc. 

Okay,  supposing  that  some  of 
the  atTOve  is  true . . .  what  can 
we  do  about  it?  Well,  the  one  big 
thing  that  radio  amateurs  can 
do  is  to  get  set  up  for  any  pos- 
sible emergency.  We  need  to  get 
cracking  on  some  sort  of  civil 
defense  communications  net- 
work and  we  certainly  don't 
want  to  wait  for  word  from 
Washington  before  we  get  going 
on  this.  This  Is  a  matter,  as  I  see 
It,  for  our  radio  clubs  to  tackle. 

In  time  of  emergency,  we  will 
need  massive  communications 
capability.  We'll  have  to  be  able 
to  provide  local,  medium  range, 
and  even  long-range  communi- 
cations. We'll  need  emergency 
repeaters  and  cross-band  op- 
eration to  the  low  bands.  We'll 
also  need  to  be  able  to  intercom- 
municate with  all  of  the  other 
users  of  two  way  radio  such  as 
taxis,  doctors,  trucks,  police, 
fire,  road  crews,  CB,  etc. 

There  are  a  few  clubs  which 
have  set  up  vans  with  emer- 
gency communications  equips 
ment  along  these  lines.  I'd  like  to 
see  every  major  club  work  in  this 
direction,  setting  up  mobile 
emergency  communications 
centers.  It  takes  a  lot  of  work, 
some  expense,  and  dedication, 
but  the  results  are  worth  it.  Not 
only  is  the  resulting  communi* 
cations  center  a  good  advertise- 
ment tor  the  club  and  for  ama- 
teur  radio,  but  it  is  also  good 
public  relations  in  many  more 
ways.  A  well-advertised  emer- 
gency unit  can  help  local  ama- 
teurs get  cooperation  from  the 
citizens,  from  the  local  govern- 
ment and  police. 

In  addition  to  a  mobile  corrv 
munlcaiions  center,  clubs  also 
want  to  build  up  their  ability  to 
cope  with  emergencies.  This 
means  having  an  up-to-date  in- 
ventory of  the  ham  gear  which  is 
available  for  use  in  emergencies 
. . .  where  it  is  and  how  to  get  iL 
This  gear  has  to  be  used  every 
now  and  then,  for  nothing  ever 
works  right  the  first  time  out. 


How  many  HTs  do  the  members 
of  your  club  have?  How  many 
are  synthesized  and  how  many 
are  on  fixed  channels?  Does 
anyone  in  your  club  have  a  por- 
table emergency  repeater? 
What  about  power  sources? 

73  Magazine  wilt  look  most 
favorably  on  articles  on  emer- 
gency preparation  for  clubs  . . . 
on  pictures  of  mobile  communi- 
cations centers , , .  on  photos  of 
club  projects.  Let's  get  club 
work  started  on  this  and  help 
each  other  with  letters  and  ar- 
ticles on  how  you're  doing. 

I  have  some  later  plans  for  a 
VHP  linkup  which  might  enable 
repeater  groups  to  interconnect 
with  any  other  repeater  group  on 
a  24-hour-per-day  basis.  We'll 
see  how  plans  for  this  come 
along.  It  would  make  a  superb 
emergency  communications 
system  it  it  can  be  attained. 

1940 

One  of  the  very  few  benefits 
of  getting  old  is  the  ability  to  re- 
member "the  way  it  was"  many 
years  ago.  Unfortunately,  there 
is  very  little  call  for  this  talent 
On  the  off  chance  that  there  are 
a  few  relative  newcomers  to 
amateur  radio  who  have  sucked 
in  on  the  romanticized  recollec* 
tions  of  old-timers,  let  me  re- 
gress for  you  and  give  you  an 
idea  of  what  hamming  was  like 
forty  years  ago. 

With  the  start  of  the  war  in 
Europe  on  September  3,  1939, 
most  of  the  DX  disappeared 
from  20m.  Ten  meters  was  3 
relatively  new  band,  with  hams 
just  discovering  techniques  for 
building  equipment  to  use  this 
band.  I  remember  hearing 
GM6RG  pouring  through  on  ten 
with  solid  signals  every  day  for 
hours  back  t>ef  ore  the  war  start- 
ed. 

And  what  ham  band  was  the 
most  used  . . ,  by  far?  You'll 
miss  that  guess  probably ...  it 
was  forty  meters,  and  no  phone 
allowed.  Everyone  was  crystal 
controiied,  and,  with  crystals 
costing  around  $50  each  in 
terms  of  today's  dollar,  few 
hams  had  more  than  one  crys- 
tal. This  meant  that  when  you 
went  on  the  air,  you  checked  out 
the  band  very  carefully  to  try  to 
find  a  frequency  which  didn't 
have  too  many  active  stations 
on  it  _  .  particularly  the  power- 
house stations. 

Once  you  bought  your  crystal 
you  were  stuck  with  it.  The  re- 
ceivers were,  by  today's  stan- 
dards, broad  as  a  barn  door,  so 
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any  strong  signals  within  a  few 
kjlacycres  would  w^pe  you  out 
Fortunately,  few  stations  had 
high  power,  with  50  Watts  being 
considered  a  good  average.  The 
magazines  of  the  times,  Radio 
and  QST,  published  articles  on 
building  one-tube  transmitters.  I 
remember  the  QSL-40  rig  with  a 
single  6L6G,  crystal  controlled, 
40  Watts ...  on  a  chassis  the 
size  of  a  QSL  card. 

Hams  were  very  proud  in 
those  days  to  get  as  much 
power  as  possible  out  of  receiv- 
ing-type lubes.  Of  course,  you 
didn't  dare  hoid  the  key  down  tor 
long  If  you  didn't  want  to  melt 
the  plate  of  your  f  Inai , , .  but  the 
glass  tubes  made  it  so  you 
could  see  what  was  going  on 
and  lake  your  finger  off  the  key 
before  the  plate  got  quite  white 
hot. 

With  crystal  control,  the  sys- 
tem was  to  call  a  CQ  and  then 
tune  the  band,  usually  starting 
from  one  end  or  the  other.  The 
hfgher-powered  stations  tended 
to  be  close  to  the  band  edges. 
There  was  nothing  surprising 
about  hearing  someone  calling 
you  200  kc  away  from  your  fre- 
quency. We  get  so  used  to  using 
vfos  that  we  forget  what  it  is  like 
not  to  have  one.  Forty  years  ago, 
there  was  no  real  thought  of  t>e- 
rng  any  particular  ptace  in  the 
band  , . .  you  just  had  a  frequen- 
cy and  you  tuned  the  band  with- 
out regard  to  where  your  fre- 
quency was. 

What  about  phone?  The  most 
popular  phone  band,  by  a  very 
wide  margin,  was  160m,  In  those 
days,  we  only  had  two  classes  of 
license,  effectively.  These  were 
Class  A  and  Class  B.  Only  a 
small  percentage  of  the  hams 
had  the  Class  A  ticket,  and  they 
were  privileged  to  operate  on 
20-  and  75-meter  phone.  This 
was  not  as  big  a  plus  as  you 
might  Imagine.  Those  bands 
were  each  100  kc  wide  and  held 
about  nine  big  signals  since  AM 
was  the  phone  mode  at  that 
time.  On  75m,  most  of  the  band 
was  occupied  by  a  handful  of 
nets  and  they  did  not  welcome 
newcomers. 

A  kilowatt  phone  rig  was  a 
very  big  deal  then.  I  don't  think 
you  could  build  one  for  much 
less  than  $25,000  in  today^s  dol- 
lars, so  they  were  for  the 
weaHhy  . . .  and  these  hams 
lorded  it  over  their  less  fortunate 
brethren.  It  was  an  attempt  by  a 
few  surviving  members  of  this 
group  which  pulled  off  the  so- 
caited  "Incentive  Licensing'*  pro* 


posal  in  the  early  1960s.  This 
was  an  attempt  to  get  all  the 
"kids"  off  the  phone  bands. 

One-sixty  was  the  big  phone 
band,  with  more  phone  activity 
than  all  other  ham  phone  bands 
combined.  It  was  packed  from 
1800-2050  kc,  almost  entirety 
with  low-powered  rigs.  The  big 
deal  then  was  the  6L6  oscillator 
modulated  by  a  6L6  ...  a  two- 
lube  transmitter,  running 
around  1 0  Walts  or  so,  and  a  ball 
to  use. 

Those  amateurs  today  who 
are  having  problems  with  men- 
tal cases  jamming  repeaters  or 
making  them  difficult  to  use 
should  know  that  we  had  their 
grandfathers  doing  essentially 
the  same  thing  forty  years  ago. 
These  jerks  wouid  get  on  160m 
and  play  phonograph  records  by 
the  hour , . .  bringing  atx^ut  an 
FCC  rule  against  broadcasting 
music  or  any  one-way  commyni* 
cations.  Attempts  to  reason 
with  these  guys  got  nowhere, 
despite  some  antenna-cutting 
and  black  eyes^ 

There  was  a  lot  of  pressure  for 
more  phone  frequencies  at  that 
lime.  The  League  was  flatly  op* 
posed  to  phone  operation  and 
would  have  none  of  it.  This 
brought  about  the  formation  of 
the  National  Amateur  Radio 
Council  (NARC):  it  quickly  grew 
into  a  very  big  national  organi- 
zation and  soundly  defeated  the 
ARRL  over  the  matter,  getting 
the  FCC  to  okay  a  phone  band 
for  40  meters.  Once  the  phone 
bands  had  been  expanded,  the 
NARC  need  died  down,  as  did 
NARC- 

A  tiny  group  of  experimenters 
was  playing  around  with 
2yi-  and  5*meter  rigs,  but  they 
were  in  the  strict  minority.  I  built 
a  little  1G4/1H5  transceiver  for 
2Va  meters  in  a  box  about  the 
size  of  a  Gonset  Communicator 
and  had  a  bail  with  it  at  that 
time,  i  was  also  quite  active  on 
40m  and  160m  phone.  If  you'll 
check  your  old  OSTs,  you'll  find 
that  I  won  the  Sweepstakes 
phone  contest  for  1941  for  East- 
ern New  York! 

Just  t>efore  the  war,  there 
were  about  50,000  licensed  ama- 
teurs in  the  U.S.  There  were  few 
enough  so  I  was  able  to  take  a 
map  of  Brooklyn  and  make  a 
mark  for  every  ham  in  the  Calt- 
book  . . ,  and  then  set  out  to  visit 
all  of  them.  This  was  around 
1938-39  and  I  made  the  visits  on 
bicycle  or  skateS-  I  think  Ed 
Pillar  W2KPQ  has  forgotten  my 
visit  in  1938  to  his  station ., . . 


down  near  Coney  fsfand  Ave- 
nue. Ed  is  still  very  active  ,  ., 
with  ATV  repeaters  these  days. 

When  the  warcame  along,  we 
were  put  off  the  air  immediately. 
I  was  on  160  that  fateful  Sunday 
and  got  the  news  of  Pearl  Har- 
bor on  that  band.  A  couple  of 
hours  later,  W1AW  was  broad- 
casting word  to  get  off  the  air, 
and  within  a  couple  of  days  the 
last  hams  were  off  the  air .  ,J<^ 
almost  five  years. 

Some  40,000  of  our  50,000  li* 
censed  hams  joined  the  armed 
forces.  Without  this  body  of 
technicians,  Che  military  would 
have  been  in  very  deep  trouble. 
Our  hams  were  first  put  into  blitz 
training  schools  as  teachers  to 
qualify  radio  operators  and 
radio  technicians.  Virtually 
every  teacher  I  ran  into  during 
my  time  in  the  Navy  was  a  ham 
...  as  were  many  of  the  radio- 
men  and  technicians. 

Much  has  been  made  of  the 
amount  of  ham  building  in  the 
pre-war  period.  I  would  like  to 
put  that  Into  perspective.  In  the 
1920s,  hams  built  their  equip- 
ment . . .  they  had  to  since  little 
was  available  commercialiy.  In 
the  early  1930s,  the  Nrst  com- 
mercial communications  receiv- 
ers were  put  on  the  market  and 
this  stopped  the  ham  buttding  of 
receivers  almost  completely. 
There  were  not  enough  hams  to 
make  it  profitable  to  buHd  com- 
mercial transmitters,  so  hams 
still  had  to  build  their  own.  My 
visits  to  hams  ail  over  Brooklyn 
.  .  .  hundreds  of  them  .  .  , 
showed  me  that  though  hams 
built  their  equipment  from  ar- 
ticfes  in  the  ham  magazines, 
they  had  little  understanding  of 
what  they  were  doing.  We  had 
one  or  two  real  technicians  and 
these  chaps  were  the  "experts'' 
who  were  able  to  find  out  what 
had  gone  wrong  during  con- 
struction and  get  the  rigs  work- 
ing. 

in  my  estimation,  90%  of  the 
hams  today  know  far  more 
atx>ut  radio  than  10%  of  the 
hams  did  forty  years  ago.  Tut>e 
sockets  were  often  wired  upside 
down  so  the  grid  connections 
went  to  the  plate  circuit.  Ask 
anyone  who  was  there.  The  top 
technician  for  much  of  Brool<lyn 
was  Sy  W2IXJ  . . .  now  retired  as 
W4iXJ.  With  a  small  light  bulb 
as  an  rf  detector,  he  fixed  and 
tuned  up  transmitters,  I'm  not 
sure  he  even  owned  a  VOM  . . , 
and  he  was  the  best  we  had! 

It  was  around  January,  1940, 
that   the   music   rule   came 


through.  It  was  phrased  in  a  way 
to  make  it  illegal  to  transmit  for 
other  than  purposes  of  commu- 
nications.  The  FCC  hadnl 
thought  about  this  affecting 
duplex  operation,  which  was 
very  popular  on  160m  at  that 
time.  During  the  afternoons, 
when  Interference  was  low,  sta- 
tions all  over  the  major  cities 
would  group  together  into 
duplex  nets  and  sit  talking  with 
each  other.  It  was  incredible  fun 
to  do  and  very  popular.  It  hurt 
nothing.  Stations  with  crystals 
on  one  end  of  the  band  would  re- 
lay stations  from  the  other  end 
of  the  band.  All  were  using  low 
power,  so  it  was  not  difficult .  . , 
calling  mostly  for  separate  an- 
tennas. 

It  didn't  take  long  after  the 
new  rule  went  through  for  a  ham 
at  one  of  the  FCC  monitoring 
stations  to  decide  that  the  use 
of  six  carriers  on  the  band  at 
once  for  a  six-way  duplex  round 
table  conversation  was  no 
longer  permitted.  The  ARRU 
hating  phone,  did  nothing  to 
stop  this,  so  duplex  disap- 
peared , . .  forever. 

COLORADO  SPRINGS 

One  of  the  reasons  I  would 
like  to  see  a  ham  manufacturer's 
organization  with  some  real 
strength  is  our  need  for  lobbying 
for  amateur  radio  on  a  three- 
level  basis.  We  need  to  have  a 
strong  lobby  in  Washington  to 
see  that  we  get  the  rules  we 
need  to  keep  amateur  radio 
growing  and  the  freedom  we 
need  to  allow  amateurs  to  invent 
new  systems  and  modes  and 
then  pioneer  them.  With  little 
clout  in  Washington,  we  are 
pushed  around  by  any  group 
which  does  have  an  organiza- 
tion. 

We  saw  that  very  clearly  when 
amateur  manufacturers  went  to 
the  FCC  to  testify  against  the 
ten*meter  linear  ban  and  saw 
their  lack  of  organization  losing 
the  battle.  El  A  walked  in^  testi- 
fied for  five  minutes,  and  won 
hands  down. 

We  also  need  lobbymg  on  a 
national  basts  to  gel  grass-roots 
support  for  hamming  . , .  and  to 
help  bring  newcomers  into  our 
clubs  to  participate  in  our 
license  study  classes.  The  sup- 
ply of  newcomers  has  almost 
dried  up,  due  in  a  large  part  to  a 
lack  of  persistent  publicity  by 
ham  clubs  and  a  lack  of  any  na- 
tional organization  to  coordi- 
nate such  publicity. 

The   third    level    is   interna- 
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tionaL  We  need  to  work  contfn- 
ually  to  get  amateur  radio  going 
in  more  and  more  Third  World 
countries.  We  want  to  be  able  to 
go  to  an  ITU  conierence  in  the 
future  and  know  that  we  have 


done  our  homework  and  not 
have  to  rely  on  blind  tuck  and  the 
good  will  of  some  chap  from 
Algeria. 

In  line  with  the  need  for  good 
PR  for  amateur  radio,  one  of  the 


in  the  Field  House  at  the  Air  Force  Acaderriy,  I  found  Frank  Freiier 
WB0PAJ  m  and  Mint  Tanner  WA0YTK  providing  the  communtca- 
tions  for  the  \/^restlmg  events.  Aff  of  the  communications  were  on 
146.52  MHz.  They  passed  along  the  names  of  the  wmners  of  each 
event  and  kept  ail  of  the  Sports  Festivai  officials  in  close  touch  with 
each  other. 


The  base  station  was  set  up  at 
(he  Ofympic  t-feadquarters  in 
Colorado  Springs.  Here  we  see 
Art  Mayer  WA0AEH  at  the  mike 
and  Dave  Vierling  N0DV helping 
him.  This  was  the  center  of  alt 
communications  as  welf  as  a 
itaison  to  low- band  relaying  of 
messages  from  contestants  to 
their  tamiHes, 


Don  Lohse  KAOCHA  (L)  and  Bar- 
bara Remy  WB0NUW  handled 
the  equestrian  events,  working 
through  the  local  repeater, 
which  was  reserved  iust  for  the 
Sports  Festivai  events  for  the 
duration  of  the  show. 


The  base  statton  at  the  Air  Force  Academy,  several  mifes  from  town, 
was  mostly  on  746.52  and  used  the  caff  WA§RFB,  Seen  operating  are 
Davtd  Stivers  WBQSSO  (L).  Jerry  Farkasofsky  WB0HZG  (center),  and 
Alien  Bailey  A  D0Z  (Rl  This  station  coordmated  ait  of  the  events  tak- 
ing place  at  the  Academy  and  relayed  the  results  to  the  Olympic 
Headquarters  in  town.  They  also  handled  a  lot  of  messages  from 
contestants  sending  word  of  winnings  to  parents  and  friends. 


best  examples  t  can  think  of 
happened  a  few  months  ago  out 
in  Colorado  Springs.  The  ama- 
teurs there  got  together  and  pro- 


vided the  communicalions  for 
the  National  Sports  Festival . . , 

and  they  provided  superb  com- 
munications. It  was  a  perfect 


Not  far  from  the  yachtmg  event 
we  found  the  sottbaii  competi- 
tion. Here  are  Bob  Pomer  K0DJ 
(U  and  Ron  Seats  K0LZD  (R)  with 
HI  providing  the  cammunica^ 
tions. 


Not  too  far  from  town,  at  the 
Garry  Barry  Stadium,  we  found 
the  soccer  games  going  full  tilt. 
The  communications  here  were 
being  provided  by  Dennis  Smith 
WBQVKH. 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^Hj^^f    m 

m          "^     ^^'^B 

■ 

■ 

1          -^^^ 

:•:  ^                           ^^^^^1 

At  the  voileybati  event,  t  found  Karl  Perry  WB0yEO  keepmg  Head^ 
quarters  informed  on  scores  , , ,  passmg  along  scores  from  other 

events  to  officers  a!  this  event,  etc. 


Jim  Wilkinson  N0AIN  passed  along  the  yachting  winners  and  times 
to  Headquarters  from  Prospect  Lake. 
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lesson  rn  what  amateur  radio 
can  do  and  one  which  should  be 
repeated  in  every  part  of  the 
country. 

The  club  bit  off  a  big  chunk. 
The  Sports  Festival  was  spread 
out  over  400  square  miles,  mak- 
ing communicalror^s  far  more 
complex  than  just  one  repeater 
could  handle.  They  fielded  112 
members  lo  handle  the  commu- 


nications  needed  for  thirty  dif- 
ferent events  spread  out  over  a 
six-day  period.  During  that  time, 
they  kept  every  part  of  the 
Sports  Festival  people  in  com- 
municaUons,  They  found  miss- 
fng  people,  got  ticket  counts  to 
headquarters,  got  scores  and 
winners'  names  to  everyone, 
and  in  general  held  the  entire 
Festival  together. 


Sherry  and  I  flew  out  to  see 
how  they  were  managing  and  I 
was  most  impressed  by  the  or- 


ganization, the  willingness  of 
everyone  to  cooperate,  and  the 
hard  work  and  hours  they  put  in, 


La!&r,  at  the  same  fake,  Tom  Purdon  A  B0A  (L)  and  Jim  Mufiikia  AE0H 
(R)  kept  track  of  th&  sailboat  events.  Those  round  badges  hangmg 
from  stnngs  allo\^ed  the  club  members  to  get  into  all  of  the  events 
without  hassles  from  the  gate  watchers.  Note  that  most  of  the 
members  are  wearing  the  official  National  Sports  Festival  hats  .  .  ^ 
supptied  by  Coca  Cola. 


Mike  Stansberry  K0TER  kept  ftie  offlciats  up  to  date  on  the  weather. 
Every  now  and  then,  a  ram  squail  would  head  through  the  area,  mak- 
ing some  events  stop  for  a  white  until  things  cleared  up.  M/^e  kept 
dose  track  of  these  squatts  and  their  probable  path  over  the  various 
events. 


At  the  conclusiorj  of  the  FestivaL  the  ciub  got  together  for  a  dinner 
at  Guiseppf*s  Old  Depot  Restaurant.  Here  Sherry  and  i  had  an  oppor 
f unity  to  meet  many  of  the  other  club  members  who  were  involved  tn 
the  six-day  effort,  but  who  were  not  on  duty  at  the  exact  time  that  t 
was  taking  pictures,  for  instance,  here  we  see  Ktm  Schiueter 
WB0UUW  (14  years  old,  on  left),  father  Dick  Schiueter  WB0PNX, 
mom  Lorna  WD08TF^  and  daughter  Susie  WD0FXR  (12  years  old.  on 
right). 


Here  we  see  (left  to  right)  Bob  CardAE0W,  Gordon  Denno  WB0TlC(a 
very  well-known  foot  surgeon . . .  tops  in  his  fiefdl  Jim  Mufltkin 
AE§H,  and  Louie  Prelfer  WOPCZ. 


Dave  Aaree  W0hA&Z  is  standing;  seated  (left  to  nght)  are  Ken  Keyte 
W0TGL  (known  as  TwoGuy  Louie,  a  very  well-known  sideband 
pioneer),  Oak  Stockton  K0ROL,  who  made  the  arrangements  for 
Sherry  and  me  to  watch  ttte  club  in  action  (including  the  trip  from 
Denver  out  to  Colorado  Springs),  Oak^s  XYL,  Ruth,  and  an  unknown 
W4  visitor.  Gordon  Denno  got  us  back  to  Denver  after  the  show 
• . .  and  a  very  interesting  trip  that  was. 
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with  many  events  starting  at  3 
am  and  others  mnnmg  until  late 
into  the  night 

The  coordination  of  all  of  the 
communications  teams  was  a 
job  in  itselt.  I  found  mysetf  shut- 
tling from  one  area  to  another, 
often  having  to  drive  several 
miles  to  the  next  sports  event, 
and  always  finding  the  club 
members  there  with  everything 
under  control.  They  even  had 
one  chap  out  at  Ihe  wealher  sia- 
tiOfi  to  pass  along  word  of  rain 
squalls  which  might  interfere 
with  outside  events. 

The  mam  club  communica- 
tions center  was  set  up  near  the 
Olympic  Headquarters  build- 
ings, i  visited  these  buildings, 
watching  communications  sort 
out  ticket  problems  and  locate 
some  missing  officials  Nearby 
was  the  hockey  frefd,  where  I 
watched  some  field  hockey. 
From  there^  we  drove  to  the  lake 
in  Prospect  Park  where  the 
yachting  competition  was  in  full 
swing.  Then  of  I  to  the  middie  of 


town  and  a  roller-skating  com- 
petition at  Skate  City.  From 
there  out  to  Broadmoor  Arena 
for  ice  hockey.  Then  a  long  drive 
lo  the  Air  Force  Academy  to  see 
the  archery  competMion.  wres- 
tling, and  water  polo. 

As  you  can  see^  I  took  some 
pix  of  the  club  in  action. 

One  of  the  props  the  club 
found  necessary  was  signs 
which  identified  the  ham  sta- 
tions as  being  amateur  so  credit 
would  go  toward  amateur  radio 
rather  than  commercial  or  even 
Citizen's  Band  We've  now  made 
such  signs  and  ihey  are  avail- 
able for  clubs  setting  up  com- 
munications centers. 

The  job  done  by  the  Colorado 
Springs  amateurs  in  providing 
communicaUons  for  this  Sports 
Festival  was  supert>.  I  only  hope 
that  their  example  will  be  fol- 
lowed by  ham  clubs  all  around 
the  country. 

If  you  see  an  opportunity  to 
provide  community  service,  get 
your  club  organized  and  have  at 


Jerry  Haberer  WA0WSY  on  feft,  Chuck  Myers  W0RNT,  Dave  Acree 
W0MBZ,  and  Dick  Thompson  WBODUL  on  right. 


\L  Be  sure  to  get  credit  for  the 
job,  too.  That's  most  important. 
Get  information  lo  the  local 
papers  and  to  the  radio  and 
television  stations  atHDut  what 
you  are  doing.  You  can  perhaps 
help  these  media  to  gather  news 
or    the   names   of   winners  of 


events- 

Part  of  the  charter  of  amateur 
radio  is  lor  ys  to  provide  com- 
munications in  emergencies 
and  to  help  our  communities. 
Think  in  these  terms  and  have  at 
it.  Remember  that  73  would  like 
pictures  and  a  story. 


FCC 


,Repr/nred  from  fhe  Federal  Register. 


47  CFR  Part  »7 

Amateur  RjkMo  Servtt^  Tvlcgrvptiy 
Eiamirtayon  Cr«du 

CommJugion, 

HCTiOw:  RpporJ  iind  Order. 

SUMMAftV:  Thin  Repqrt  and  Order 
umonds  the  Arn«lf»ur  Radio  Service 
Rules  to  delete  Sot^Iion  97.25(d).  ThJ» 
Section  allowed  credit  for  ihe  telegraphy 
portion  of  The  Amsteyr  Extra  Clas* 
exammatton  lo  those  who  presented 
proof  of  having  continuously  held  the 
Amateur  Extra  First  Class  license  and 
it 9  succe»sor  licenses  The  Commuiiion 
del£?ted  ihe  Section  because  it  had 
proved  to  be  isliw]tel& 

AD[>R<^53ES:  Federal  Com  riiun  feat  fans 
Com  mission,  ims  M  SI  reel  P^nAf.. 
Washington.  DC  20554. 

FOn  FUnTHER  INFORMATION  CONTACT^ 

Judith  SL  I^d^di'-Roty.  Rules  Division, 
Frivate  Radio  Bureau*  {2fXL\  &J4-^44a» 

Keport  and  Ordar 

Adopt^ct  Jftnudry  1A^  UBD. 
Hflcsied  January  Zt  I9fla 

By  the  Conuniuion: 

In  the  cnatter  of  deletion  tsf  i  97.2S{d) 
&om  the  AmAteiU-  Radio  Setrifi«  Rukl. 
SS  Docket  No.  7^-22.  RM-3001* 

1.  On  February  14.  I97a  liie 
Ckimmission  adopted  A  Nottc^of 
ProposEd  Ru/emakittg  m  Docket  No.  79- 
22.  70  F.CC,  2d  IfllS  {IW7^].  *4  Fed.  Reg. 
12473  (1973).  to  consider  iJw  drietfon  of 
Section  97.2 S(d)  of  the  Amateur  Radio 
Service  Rules.  Th^t  Section  pre»f*ntly 
provider  that:  "[a|n  eppiicant  for  ihe 
AnifiteiET  Extra  CJai:i  op^retor  license 
will  be  given  credii!  for  exammiition 
element  l|c)  il  be  lo  reqitesii  and 
iubmitji  evidence  of  hanng  he4d  the 
Amateur  Extra  Fir«t  Qan  Eic^nM.  |aod| 
having  continijoufttf'  hejd  its  succeflor 
license/'  It  was  pnopoi^^d  thai  ihe 


effective  dste  fnr  this  em  en  dm  en  I  be  vet 
fof  six  moathi  after  approval  by  die 
GonimiaaioQ  in  order  to  give  any  penons 
affected  ojie  last  cKonoe  to  apply  Im  the 
Amateur  Extra  Class  Hceaae  under  the 
cun%nt  rules. 

2.  From  June  1923  to  June  lft33.  the 
Deparlmeni  of  Commerce  and 
fiubscqucntly  Ihe  Federal  f^adio 
Commisairm  issued  Amateyr  Extra  First 
ClasB  opL^rutor  license!!.  The  FndentI 
CammunicutEona  Commission,  upon  its 
crealioiit  Issued  the  e^iujvalent  license, 
desi^atltig  it  a  "dass  A"  license,  and 
then  tatef*  ais  "Advanced"  Ucente. 

3,  In  1952,  ll>e  Commas  ion  created  the 
Amateur  Extra  Clasa license  To  obtain 
this  licefMC  liw  sppticaTit  muAt 
succetifiilly  onnptete  s  wnlten 
examiniiUort  levling  nine  are^i^  of  basic, 
gt;neral  inl«nnediftte  and  advanced 
amateur  praclioe^  Th«*e  tvriilen 
examination  requirements  are  far  more 
£!ringenl  Ihitn  tho^e  that  were 
associated  with  the  Amal(*ur  R?tlrfl  First 
Claas  license.  The  lelefjrjnphy 
proficiehcy  requirement  for  the  Amateur 
Extra  Fiml  Class  licens^e  was  twenty 
words  per  minute;  the  telegraphy 
requifri'miTnt  For  the  Amateur  Extra  Class 
license  li  also  twenty  words  per  minute, 

4.  fn  recn^ition  of  4his  identirjit 
telega  phy  requirement,  the  Cam  mission 
ametided  Section  QT'.ZSfd)  lo  allow  i-redi| 
for  the  telegraphy  portion  of  the 
Amateur  Ejctra  Clast  examinHlinn  lo 
lho!,e  who  prtwftled  prt>of  of  having 
coniinuotifily  held  the  Amateur  Extra 

First  ClaRs  license  and  its  successor 
licenses.  Rupori  and  Order  m  Docket 
No.  WJ63.  37  FCC.  Zd  £02  |1972). 

5,  Section  a'7.2S(d}  was  adopted  in 
order  to  eliminate  any  inequity  thai 
mandatory  repetition  of  the  telegraphy 
exsminntion  might  create  for  former 
hol^ders  of  Ihe  Amateur  Extra  First  Class 
license  who  have  remained  active.  In 
the  .Yoiice  released  In  this  chidtet.  Ihe 
Commission  noted  that  the  niimber  of 
persons  seeking  examination  credit 
pursuanl  to  this  S«ctioTi  has  declined  lo 
sudi  an  extent  that  It  might  well  be 


considered  obsolete.  In  fact^  the 
Commission  has  ii  vera  Red  less  than  one 
applicimt  per  yetiroviT  the  last  few 
yean  It  therefore  appears  that  Section 
9'7.2S[dJ  has  fidfilled  its  purpose  and 
should  now  be  deleted. 

6.  In  response  to  the  MoUce  proposirig 
deletion  ofSection  9? 25(d).  the 
Commission  received  only  one 
comment.  That  participant  agreed  that 
Section  97.25[d)  should  be  omitted  if  it 
was  no  longer  usefxtL  but  requested  that 
wo  delay  the  effeclrveness  of  any  order 
Tor  one  year  so  thai  remaining 
applicants  might  have  time  to  study  for 
and  tnke  the  examinniion  under  the 
f^irrent  provisions, 

7.  Section  9?^5(d)  hss  heon  in  effect 
since  1972.  Because  of  the  lack  of 
applicflliiona  for  credit*  and  the  apparent 
lack  of  interest  In  this  role,  we  must 
assume  that  those  who  were  eligible 
have  applied  for  snd  ivceived  cf^dit 
during  the  past  seven  years.  Il  do^  not 
appear  necessary  to  delay  the 
effectiveness  of  Ihe  amendment  for  any 
more  than  the  six  monih  period 
originally  proposed.  Six  months  should 
be  ample  time  lo  study  for  and  take  the 
ei^amjfiationt  especially  considerins  that 
pnjfipective  appUcanls  for  credit  have 
already  bad  several  years  for 
preparation. 

8.  The  Commission  ulsn  has  under 
consideration  a  petition  fnr  rulemaking* 
RM-.30m.  submitted  by  Mr,  Frank 
Carman  of  OtiSn  Oregon.  Mr.  Carman 
petitioni  th€  Commisiiofi  lo  amend  jt« 
rules  to  provide  thai  applicants  for  tha 
Amateur  Extra  Class  license  who  were 
licdlied  amateurs  prior  to  1S25  and 
currently  hold  General  of  Advanced 
Clasp  licenses  be  granted  credit  for  the  1 
(C).  4  (A)  and  4  [Bl  exAm  I  nation 
elemenis. 

0  Mr,  Carman's  peliljon  expresses 
vbewfl  ftlmilar  lo  those  considi^red  and 
rejected  in  Docket  No,  191B3.  Report  ond 
Ordtfr.  37  F,C.C,  2d  21J2  (19721.  At  that 
lime,  we  clearly  expressed  our  views 
with  regard  to  the  Amateur  Extra  Claas 
license^  stating  thab 

At  th«f  hiqiHest  grsd?  am^lfftir  license,  ibe 
&<,lril  Cl<Lis  vjgnihei  thai  ili  huldcrhB* 
d<PMr1y  dfjnccistrjtpd  hit  (nJinical 
qufllifir^Uonj  bdu>d  dci  botii  ininiiinuiH 
ticefljin^  tit!i!e  asd  pn^Sitft  of  t  rigotuiEt 
emaminnt^ofT  Althougti  I  be  Cominlsslon 


realizes  thml  \enniU  ol  ticeniied  QpyrdlJon  <;nn 
hf  9  vajuablf!  n\^^t>y  Ic^wnrd  establtahirtg  nne'i 
eligibility  kit  th«  F^tra  Ckss  license.^  ihjs  in 
its«^lf  l9  not  conAidered  surndcnt  btsii  for 
dfiti^rrninrng  the  sinattur'*  lotaJ 
qualilics Lions  inadiljrion.  to^uvr 
aJlaiufnenl  of  ilw  Extr*  Qajts  iLcaiue  on  iht 
basil  of  age  or  Ivrm  of  iinsnse  tenure  akiiMi 
would,  we  tMHieire.  diKiHinige  amsiettn  front 
ilud^-tn^  toward  koetWf  sdJEievemefit  in 
if'tprng  i*Jtfi  theCnmmission's  inrefirtt^p 
licrrniiing  prognim  37  FCC  2d  ^*  ?04 

The  Commission  is  unable  to  discern 
any  benefit  which  would  accrue  to  the 
Amateur  Radio  Service  if  this  pRiition 
were  adopted.  Rather,  we  remain  of  thfl 
helief  that  the  onEy  npprDpriate  basin  for 
issuing  an  amateur  nperalor  license  is 
the  successful  cumplction  of  Ihe 
examinalian  elements  designed  to 
est^tbliah  the  qualifications  piescribod 
for  a  particular  dnss  of  license. 

10.  In  view  of  (he  foregoing,  the 
Commission  Finds  that  the  amendment 
to  Part  37  of  the  Amateur  Radio  Servl« 
Rules,  as  set  forth  in  the  Appendix^  is  in 
the  public  interest.  Authority  for 
promulgating  this  amendment  is 
contained  in  Sections  4[jl  and  303  of  the 
Communications  Act,  as  amended. 

11.  Accordingly,  IMr  ordered  that, 
effective  August  1.  IBW.  Pert  97  of  Ihe 
Commission's  Rules  is  amended  as  set 
forth  in  the  appendix. 

12.  It  (s  further  ordered,  that  the 
petition  of  Mr.  Frank  Carman.  RM-30Qt, 
Il  denied  after  due  consideration. 

13.  It  is  further  ordered  that  this 
proceeding  be  terminated. 

(Ski.  4.  ^  30^.  4a  Sirft .  as  amended  1IV8L 
lOGS.  1082:  47  U.SC  1S4.  ISS,  303} 

Ft^die^Hl  Commijnlailians  ConuniBsioo. 

WULtam  }.  Tncacictt. 

SecmUiry. 

Appflndix 

1.  The  Federal  Commumcations 
Commission  amends  Chapter  t.  Part  S7 
of  the  Code  of  Federal  Regulatiot^s  as 
follows: 

$47.2S    fAni#m$td] 

(a}  Paragreph  W7.Zh{d]  is  deleted,  and 
paragraph  S7.2${e}  is  redesignated  as 
paragraph  (dl. 
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HAM  SCAN-I:  YAE8U  MEMORIZER 


■ctiw«  channftlm,  simpla  7  Mira  iiratHBllvtian. 
DRDEn  HAM  SCAN-I. ,«,,.«.,.««««. ^«,  ,.  139,95 


HAM  SCAN-2;  K'WO  7625.  7600, 


74QOA,    KDK    ^0T9fl,    201SA,    CLEGG    FM-2B 
MIDLANP  13-Sia,  HW-203fi,  Dthan  s<Km. 
'Add*  on*  chAnn«l  of  mamorv  to  any  aboua  rig 
"Scan  range  nalactabla  by  poaition  of  radio's  MHz 

atMitch.  Up  ea  fuiJ  4  MHz  Miidth. 
'Scan  rata  200  kHz/aac  at  10  kHz  atapa  with  a  3 

aai^ortfj  ppuan  on  all  actiua  oliannela 
^Mika-inountod    fiwitch   providea    3-  functmne: 

Btart/atop,  ramota  fraq«  incramanting  a:nd  xmit 

IntaHoch  whila  actively  scanning 
'Scanner  mnun%B  ineida  radiQ^  no  BKtamA^I  boH 
*Aaa«rnbl«di  tsBtftd  and  guiiranta«d  f  59.9ii 

OfmEU  HAM  SCAN- 2  and  >paetty  type  ot  radio 


ffechnical'Blinic 


P.O.  BOX  636  *^312 

5TEI4LING  HT5,  Ml  48078 
Phone  Orders  Call:  [313]  286-4836 


ATTENTION 


EXP£RIM£N  r  ER       DESIGNER       MANUFACTURER 

HFT   OFFFiflS  YOU 

ENGINEERING  SERVICES    -    MINI  MODULE  PRODUCT^ 
AUjIO   THROLX^   250  MHZ 

RF  PREAMPLFtERS 
DUAL  GATE  FET  MIXERS 
IF  AMPUFtBS 
AUCHO   AMPLIFIERS 
WWV    RECEIVERS 
VDEO  AMPLITEHS 
COWPRESSJVE  AUDIO  AMP. 
5SB    G£M:RATOIt 
RF  POWER  AMPLFERS 
POWtft  SUPPlCS 

mu.  SCMX  PIM4.  CtATE  »IJ(£A 

CATALOG  ITEMS  in  TWO  WEEKS  Oft  LESS 
QUICK  TURN  AROUND  ON  SPECIALS 

CATALOG  &  DESIGN  MANUAL      ^2.95    "'JiiS^ch^t'" 

DCTiltilLED  SPECHFICAThONS 

Af  PI  I  CATION-   NOTES 

DESIGN  DATA  ON      RT    PRCAMPtlFlERS.  MIXERS. 

spuHiWi  aiOnALS,  RfceiyER 

PAAAMETEflS.  AutJlO  tlOMPRESfitOM, 
L  or  HER  DATA 


nri    r 

ryiX  9CALC  RF  PflCAi«». 


HFT 


INC 


*-3M 


1S8  West  9th  St 
Deer  Paik  NY  11729 


Hqndhgld! 

800  CHANNEL 
SYNTHESIZED 
TRANSCEIVERS 

299.00  2  Meter 
339.00  With  Tone  Pad 

349.00  220  MHz 
399.00  With  Tone  Pad 

AmatcuT  efjuipmenl  aec^SM^riei  &  antonna.v. 


■•■■^■•p**" 


5^ 


2Jt7  Vaiux:  Jaduon  Rd.San  Antiiiiiu.  TX  78213 

(512)  734-77H3 


(UNIVERSAL  RECEIVED 
FREQUENCY  INDICATOR) 


01 AL    ffPOTTCIi 


Digitize  your  receiver's  dial  with 
the  DIAL  SPOTTER.  Adapts  to 
most  Communication  Receivers 
with  simple  connection  to  VFO. 
From  $149.95  Write  for  Data 
Sheet. 

GEMINI 

INSTRUMENTS 

INCORPORATED 

Bo*  205.Latcnmonl  NY  WSSa        •'24 


THE  JOYSTICK  VFA 

(Varij^bte  fieq  Anienna j  ckatms  unbeaten  scanh^  riy^f 
commercial   and/or  conventtOfial  anlenna^i 
•  Simple  rapid  efeel»on*t^<jnly6^ian4lx/l 
COWnNOOUS  G^  -  30  Wiiz,,  inct  eC  &  MAfiS  •  OfTini 
ditSOiortat  •  SubStXtfiaiy  t4v>innic  FREE  «  1  000  000 
mies  per  watt,  unttoaien  mcxsfd^  aPtiorOT^isevKfiancecf 
CLfFF DWELLERS  AWTENKA^  •  QUOTE  fiom  CO  Mag 
H  you  ^e  hign  enougn  mm  antenna  wtl  opefaie  imifi  di 
T&-20>  as  iwei  »&  11* ««*.knq*n  S-efemeni  bcaffl  w^ 
Mtuchwecompafedit  Thelns^iBitfem  opefabonal 
no4  theoi««cai  >  We  f'nd  ihai  tf  me  can  h%st  em  itm 
can  work  ecn 


SYSTEM  'A'  $1 10,00      e^sy^e^^ 

1  so  WRtP.  A/or  ReceivtrtB  only  secrioris  eas^fy 

assembted  to  mak' 

SYSTEM  'J'  $130.00      umr^'km 

500  W  P  E  P  *  y  or  I  m pr  0  V  ed  Malchincj  ATU 

Q  Fsctof  Receive  Air  mail  oosl  mclUditH 

Rush  MfisturchargB/VJsa  no. 
OJ  checM  ot  rez\iifi^l  FREE  llieratufe 

PARTRIDGE   ELECTRONICS  LTD 

8  Partridge  Hou^- 
Bri>Bdstairs.  HenL  England. 

G3CED      ^^*'  "^^ '  *^  *'®^^  ^^^^       G3VFA 


-ease  send  ^11  rpisdef  inauiries  dtrectlv 


MILIARY  SURPLUS 
^ .,     WANTED     ^ 

Highest  prices  ever  on  recent  US. 
Military  surplus,  especially  on 
Coffins  equipment  or  parts  We 
Pay  freight.  Call  collect  for  high  of 
fef  (201)  440^8787.  35  Ruta  Court. 
S.  Hackensack.  N  J  07606 


SPACE  ELECTRONICS  CO 


^^317 


yO>*For  Sa!e*<:r\ 


$10,000,000 

INVENTORY 


The  ultimate  source  for 

electronic  components 

and  equipment. 

PRODUCTION  OVERRUNS 
SURPLUS  MATERIALS 

Send  us  your  inquiries.  Get  on 
our  exclusive  mailing  list. 
Inquire  in  writing  or  t>y  Telex 

TWX:  510-224-6539 

Serving  domestic  and 
overseas  markets. 


EJectronics.  Ltd 

(516)423-3770 


A       

73  Snerwood  Ct  ,  HLintrngton.  N  Y  1 1 743  U 


S.A. 


AUTOMATIC  CW 
COPIER 


-  W  |>  4  M  ^  t 


Now  vou  can  copy  tt»e  fast  CW  stattons.  The 
NEW  protes$iQnairy  designed  DE-160{>lugs 
irtta  a  transceiver's  earphone  jack  &  auto- 
matic: ally  displays  Morse  code  d&  it  is  being 
received,  New  characters  Bt^  entered  from 
the  right  and  shift  (eft  giving  a  continuous 
tasy  to  read  display  of  the  latest  code  re- 
ceived. S426. 

One  v*^3r  warronty  and  IS  diy  re  turn 
privilege.  Add  S5  for  shipping.  VISA  & 
MC  cards  welcome. 

*^21 


6LECTROniC/>^- 


(205)773  2758  Sox  S96  Hartselle.  AL  35640 


Subsctfption. 
PrxAMrk? 


IZ  Magazine  does  not  keep  subscrip 
tion  records  on  the  premises,  there- 
fore  calling  us  only  adds  time  and 
doesn't  solve  the  problem. 

Please  send  a  description  of  the 
problem  and  your  most  recent  ad- 
dress  labet  to: 


73  Magazine 
Sub  script  ton  Oept. 
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^  Readsf  Service— see  page  195 


73  Magazine  •  April.  1980     171 


7294  N.W.  54  STREET 
MIAMI.  FLORIDA  33166 


URPLUS 
LECTRONICS 

OR  P.  --69 


PHONE:  (305)  887  8228 
TWX        810-8486085 

WHOLESALE -RETAIL 


PL259  or  S0239 

Quality  American  Made 
10/S5.00  100/$35,00 

50/$20.00  1000/1300  00 


E.  F.  Johnson  NICAD 

12  0  V    1  2  AH  ffi   10  hr  rate 
4  1/2  "  y  1  TIB"  V  I  3/4"  $i495ea 


E.  F.  Johnson  S  Meter 

Edge  MeT&r  aso  UA  F«ts  ni  5/a  »  i  3^B"  hole 
MTG  holies  on  each  cfva  1  V4'  oeiiifid  panel 
dCdcK  scale  QS  twuom  1-20  tofi- 


Si  25^9 


5/t5  00 


E,    F.    Johnson    Signal    Strength 

Meier      2D0uA      Z  j     ^.2'i     5<|  mounisie^ 
1%    ho^e  ^    Detii Ad  panel  Scale   t  30  db  top 
0^  botiom 
U  95ea  5^S?0  DO 


CB  SPECIAL 

Brand  new  pri'nted  circuit  board  a&simbly.  Uiad  In  #11  HyGain  40  Chaniiel 
CS  transceivers.  flU  many  other  manufaclurers'  units  also.  Squelch 
poUvglume  contrQUch«nnel  selector  switch  tiot  included.  Boerd 

1-B-7.50ea,  50^99  —  6.00  bi.  Dimension  a 

1(^49 ^6.&0  ea,  tOOup- 5.50  ei.  6"  r  6 Vi" 


CB  SPECIAL  W/40  ch  SW  same  as  abovs 

1 S  S1 0.5O  ei,  BO  99  &9.D0  ea. 

10^9  $9. SO  ea,  1 0Oup  5850  M. 


Serviceman  Special 

New*    Hv  Gai"    Jfirrt    GB    Less    Case     i..    ' 


'.    Knobs    i9%    *'&i 
SM95«a 


NEW  Hy-Gain  Remote  40ch  CB  Less  Case  spesk&  s.  c&ntror  Mh 


ASTATfC  TUG8-O104 
PREAMP   De&hloi^   micfopfione 
w/c^ystal  element  3  Pmf^uH     $3Sea- 


PANEL  METERS 


$4.00  ea 


2  for  $7.00 


1 


2S0^2Sdc*oha  }    2Vi"  x  3" 

0  20  dc  vdHs  I 

O^SSdcvoits  I    2V4"  X  2V*" 

0-50  ic  voKa  I 

'Shunt  Required- 
Double  Row/ Wire  Wrap  *100 


25  pins 

30  pms 
50  pins 


$3.49  ea 
$3,96  ea 
S5.43  ea 


1O/$30.00 
10/$32.00 
10y$45.00 


Double  Row/Solder  Eyelet  .156 

6  pins  SilOea  iO/$  9.D0 

16  pins  Sl.56(ja  10/S12.50 

22  pi  US  S2  08ea  10J$17  00 

43  pins  S3  66ea  10/S30XIO 


C  4  K  SWITCHES 

PARTi  MOVEMENT 
7101  ON/NONE/ON  SPST 
7103  ON/OFF/ON  SPST 
7108  ON/NONB(ON)  SPST 
7201  ONmONeON  OPOT 
$1,00  EA  6FORS5.00 


ILEX  COPY  LENS  F'5  6J-1 
focal  Length  [1|SMM|  1  %'' 
2tnfi"L,1  1i1«  '  f  liBd  ^rli. 
S7SDe«. 


E,l3  MODEM  CABLES 
t3#22gii  wlre'w/:stilBld, 
Dfi25PcDfina  DBS  122^-1 
cov«r  on  one  enci 

%T  men 


HEW  E  F  Johnson  Powef  MicfUasa 
Coffd.OesKiQpSiyte  Sld.^ea 


TRIMMER  CAPS 

Can  fit  in  your  iivfttch 

3.520  pF  &  S  30  pF 

$.7&ea.,  2^S>.25 

5/S3.00 


POLY  FOAM  COAX 
50  Ohm 

Lonn  Loss  ^  to  ftGl74 
S4  95/100'  S3  oofscr 


ULTRASONIC 
TRANSDUCER 

Detects  sound  ■tww  the  range  of  humirt 
fwaring!  TranamHi  A  receiver 
£2.50«a,5/S10.00 


CERAMIC  IF  FILTERS 

EFC  L455K 

$3.50  ea. 


15'  MODEM  CABLES 
1(|i|l22ga  viue  wfsliiiild, 
0B2SP  conn  &  DB51iUi&- 1 
COvtif  on  arm  *nd 


12  Vdc  RELAY 
SPST  35  Amp  Contacts 

open  Frame 
Hugged,  great  *0f  fnobiie  usf^ 
U50ea  5^520  00 


22  pins/Doutile  RowrDipfied  Soidet 
t56  $20aea  lOrttT.OD 


RECEIVER  FRONT  ENDS 

Made  by  EFJ 

132-174  MHZ 

$12.00  ea. 


25'  MODEM  CABLES 

MU^Zqb  wire  w/«h4eld. 
DB25Pconn&  pe£t22S-1 
Cover  on  ont  and 
|fi.Sa«a.     IIVTfiOOO 


12  Vdc  RELAY 

SPST  Open  Frame 

5  Amp  Contacts 

Mtg-Magnecraft 

Sr5Clea  4/$5  00 


22  plJii/Oeutik«  nowfWif^  Wfap 
156  S2  44ea  lO^td.OO 


STANCOR 
TRANSFORMERS 

STEP-DOWN  AUTO  (3) 

COND  LINE  CORP 

W^RECPT 

GSD  200  (230V  In/ 115V  Out 

@  200  Va}$  12.00  ea 

GSD  400  (230  In/1 15  V  Out 

#  400  Va)  $14.50  ea 


6  TV  GAMES  ON  (1)  CHIP 

Gen  Instr  AY-3'8500'1 

28  Pin  Plastic  Case 

EVERYDAY  LOW  PRICE  $7.50  ea 


IS*  MODEM  CABLES 

i4«22Qa  wire  tiv/shield^ 

DB2SP  cocui  &  DSSl226-t 

cov*r  or\  on*  er^d  W  00  ««.     lO^SS&Oa 

IS*  MODEM  CABLED 
iQf^ge  wire  wJfshield, 
D855S  COf*n  &  DB5122i-t 
cower  or^  one  end  $6.50  ea,     1(WS60.00 


ASSORTED  ELECTROLYTICS 


VALU&MFD 

250000 

30,000 

63,000 

10.000 

2.700 

2.900 

3,000 

f8.000 

21.000 

39.000 

t.000 

34.800 

450 

400 

240 

50 

140 


m 


VOLTS 

5V 

15V 

15V 

20V 

25V 

25V 

25V 

25V 

25V 

45V 

50V 

50V 

75V 

100V 

300V 

450V 

4SCJV 


DFA 

3" 

3" 

3" 

l*/i  ■ 
1%  ■ 

2^" 
T 

%%' 

T 

%%" 

%W 
i%" 
IV." 


)( 

X 
X 

% 
I 

X 

I 
1 

K 

a 

I 
n 
i 


LENGTH 

53/4' 

4^" 

5v," 

5^4 
2%" 

4" 

sari" 

5  3 
2'A" 

2" 
3" 


PRICE 
$4  00  ea 
4  00  ea 
4.00  ea 
3  00  ea 
2.00  ea 
2  00  ea 

2  0aea 

3  00  ea 
3.00  ea 
3  00  ea 
2.50  ea 
3  00  ea 
2  00  ea 
2  00  ea 
2  00ea 
2.00  ea 
2LO0ea 


100  ASSORTED  DISC  CAPS 

(FULL  LEADS)  20  EA  OF  5 

DIFFERENT  VALUES  $2.00 

PER  PACK 


MAGNETIC  PICK  UP 
TRANSDUCER 

Converts  motion  to  ac  voViage  wHhoiil 
mechanicel  Itnkige 

Vi"  X  2"  wm'  shielded  cable 
14.95  esn 


SOLDERLESSTEST 
PROD  (BLACK) 

Threedvd  type,  molded  harKtla 
140  ee.  IQ/SaSO 


USED  MUFFIN  FANS 

3  bfad«s,  1 10V AC,  4K%' ^t^. 

SS.tS 


CW  MINI  SLIDE  SW 

DPDT  15  ee.  10/S1.2S 


r/i 


White  Porcelain 
Egg  Insulator 

r^50«ea.         3  for  SI  25 


CAPS  RADIAL  LEADS 


aaOO  uF   a  !6V 
.2&aa.  10/S2.00 


SOLDER  LUG-TYPE  CAPS 

SOUf  4  350V  \"  Dx  3"  L 

50UF  4i  450V  r-DiB'/i"  L 

50  UF  ii  450V  1    D  k  3    L 

€0c  E A  5  FOR  S2.50 


EFJ  CRYSTAL  OVENS 
6V/12V  75' 
S5.00  ea. 


ALL  STAR  AIR 
VARIABLE 

24-275  pF  .75  aa. 


RED  SEVEN  SEGMENT 
DISPLAY 


TiL322Pi1.00ea. 


BOURNS'  EDGE 
MOUNTING 

SK  jwi  single  turn 
3345 W  s«ri#s  SI. 50  ee 


12  VOLTS  @  Vt  AMP 

Fife  me  ni  ir^nstortner 
1§|^  mZ'^m.  1"  $1.50  ea. 


CTS  DP6P  ROT  SWITCH 


IC  SOCKETS 

Cambion 

Gold  Plated  Wire  Wrap 

14  pin        .35  ea  10/$3  00 

16  pin         38  ea  10/$3  30 


COMCO  XTAL  FILTER 
23m"  -  1"  *  'It" 
13IICBW    S11L{Met 


Coax  Connectors 

UG  273iU  BNC-F/UHF  M  2  50 

UG  255/U  SNC-M/UHF-F  3  OO 

UG146A^U  NM/UHF^F  4  50 

UG'83B/y  N-F/UHF-M  4  50 

uai75RG-5e  Adapt    20 

UG-176RG'59  Adapl    20 


,50  ea  5/S2.00 


AXIAL  LEAD  ELECTRO 
LYTIC  CAPACITORS 


2uF  (@  15V      ^ 

10  uF  #  t5V       1 

20  uF  (^  1$V       1 

12  ea. 

50uF(a?1SV       y 

for 

2.2  yF  @  25V       1 

S1,00 

3.3uF*s2SV       1 

1  uF  -S  35V      } 

2uF  S  1S0V 

25  uF  ju  25V 

15  m. 

3  uF  a  SOV 

tar 

5  uF  :2  50V 

S2.00 

10  uF  ^  SOV       ' 

2S0  iiF  m  asv    1 

100  uF  ^  50V      1 
50  uF  <a  ?5V      ' 

10  •■ 

for 

^00 

TcRMS!  '0/  sftipptng  9nd  han4tmg  on  a/  otaen  A^^iUonat  5%  charge  tut  ^fiipptng  any  item  ovff  5  t&s  COD's  accepted  for  orders  totaung  S50  00  or  more  AU  ordmrs 

s^rtpp^  UPS  unfess  oitJcrwise  sp»Cifjeid_^iOft<ia  fes^tfenfs  piease  ^aa  <%  sales  fat    Mmimum  order  175  00 


I 


BQUtPMENT  /  COMPONENTS  /  WIRE&  CABLE  /  ACCESSORIES 


NEW  PRODUCTS! 

Super  Color  S'lOOVJcf«o  Kit  S99J5     Elf  11  Adapter  Kft  S24.50 

ExpaniJahJe  to  2bb  v.  19i'  huyn  rL'Sulutiun  uyior 


graphics  6647  wilh  all  dis^^y  mtidas  qoriipuTof 
contfDffecl  Memory  mapped  IK  RAM  expanda 
ble  to  m  S-m  bus  1  m2,  8080  Boaa.  m  ere 

Gremfin  Color  Videi?  Kit  S59JS 
32  A  16  alph^r  numerics  anti  QtigUtc^.  up  to  S 
colore  wEm  6&47  chip   m  HAM  af  EOOO  Ptugsi 
into  Sup£f  En  44  pEH  bus  F4di  expanftaple  m  f\i^t\ 
tesCHlution  Graph fcs 


Pliicts  into  EJT  H  proviamg  Super  Eit44  and  50  pin 
tau^  plus  S-1Q0  bus  expansiafi  (With  Super  Eic 
pansioni,  Hiafi  and  low  address  dispJa^s.  siaie 
and  mode  LED  s  oplif^nai  (1B.I1D. 

ie02  16K  Oynamii^  RAM  Kit  S14g.00 

ffi(]3  &  roa  eitpanaabFe  to32K.  Hmden  retresti 
*  cf ocks  u  p  to  4  MHz  w  no  waft  stales  Addl  1 6K 
BAM  S7f  .00. 


Quest  Super  Basic 

..  ■'*  tfie  leader  \n  ^ne^pefisivfi  ld02  sysi«rns 
imimmces  ano^r  first  Qyest  rs  lt»  first  i^gm- 
pany  wvoHdwJde  H)  ship  a  PuN  tilC  Battc  for  ta02 
systems  A  ctHtiplfite  hjnctiot  Su^tf  Bas»c  (^ 
Fton  Cenker  mdudmg  Moating  point  iTy 

wjtt $ciemi1ii: ngiMioo fnymtef  range  -  itt-*} 
22.  bit  lattflD  *.  2  bibDfi ,  Mutli  dim  af  laiya,  Sinng 
2n^y£  ^Iii9  manvuiaiion.  Ca^ssefta  It],  Savt 
ami  koad  Base .  OaH  and  madiin^  )aFi^}uagt pro- 
grams and  over  75  Statements  fimcPons  ^m 
OperalOrs 

Easiy  atapMIe  on  most  1BO0  sy^wns  Bfr 

lucres  1^  BAM  mtmmiim  lor  Bmc  m*'     - 


programs  Uasseiie  vtt&ion  m  stodt  now  HUM 
versions  coming  soon  wtti  exmaiige  prmlef^F^ 
aJ^cmrfig  some  credit  im  cassco^  version 

$uptf  Basic  an  Casselte  S40.00 

lorn  Ptttman  s  180?  Ttny  E^m  Sourts  h^ing 
now  avaifabk  Frnd'  out  how  Tom  Rttman  wrote 
Tiny  Basic  and  htm  to  gel  Uie  nmst  otft  ot  it. 
N«ver  oftereil  bdofe,  £19,00 

S-10{)  4-Slot  Expaf^n  S  9.9S 

Super  Momtof  VI. J  Source  U sling         £t5.D0 

Corning  Soon'  Asumblei,  £|jii0f,  Disassem- 
tier.  DA  AD.  Super  Scund  Music.  EPROM 
progrinimer  Slnngy  Rappy  Djsc  Sysiem 


RCA  Cosmac  Super  Ell  Computer  S1D6.95 

Compare  fealures  before  you  detsOf  w  bi/y  any  A  24  k%  HB(  keyhQam    iduDes  16  HEX  keys 

other  compi^ief  There  is  no  other  computer  on  pius  Irad,  resel,  mn.  wiil  input  memofy  pm- 

31^  ms!ke\  loHif  Ehai  has  all  Ihe  desirabfe  bene-  led.  monilof  u\etl  am  single  step  Large  on 

fits  d  the  Supef  Bf  for  so  imle  money  Tli«  Super  board  displays  pruvide  oulput  arn]  Dplional  high 

Ed  IS  a  small  se(i^Ii»  board  canipuler  I  tut  doei:  and  l(M  address   There  rs  a  44  pm  slandard 

many  big  thmgs  Jl  is  an  ei<ctll*in:  ttjjfipuier  lor  coranectp^  sJoi  lor  PC  cards  and  a  50  pin  conriec- 

tT3tning  ar;d  for  iBartimg  programmioa  wilh  rls  tor  slot  lor  the  Quest  Super  Expansion  Board 

inacrim^  language  and  yit  it  Is  easily  axpanded  Power  sijpply  and  socKeis  im  all  IC  s  are  in 

*iiti  addlttortal  memorif.  Ftill  Basic,  ASCII  eluded m the priceptusi detailed 1 2? pg  iRstmc- 

Keyboarts,  video  chafaclef  geneiaiion,  etc  lion  juanual  whicti  naw  ini^lodEs  over  40  pgs  of 

lic^JcireyDu  buy  anolhi^r  sindll  [^unipul^r  *>&itii\  softvvare  mlD   induding  a  series  of  Eesson&  to 

includes  the  Foilov^utg  features.  ROM  rnDnilor.  hftlp  get  you  started  and  a  music  program  and 

Stale  and  Mode  displays:  Single  step;  Optionat  graphics  target  game.         Many  schools  and 

addf&ss  displays,  Power  Supply;  Autfio  Amplifier  umversrlies  are  using  M  Super  EtI  as  a  course 

ancf  Speai^er  Fully  sockeied  for  aJliCs,  Real  cost  ot  siudy  OEM  s  use  it  lor  irainin^  and  R  (j;  D 

ot  in  warranty  repairs.  Full  docuiTientation,  Remember,  oiher  qompiJliif&  only  oHer  Super  l:i^ 

The  Super  Elf  Indudeii  a  flOM  rhonrior  for  pro-  featw&s  at  adff  Itional  cost  or  not  at  till  Compare 

^ramioading  edtlinq  and  execution  with  SINGLE  hffore  yau  buy.  Super  EM  Kit  S1C1&  95,  High 

STEP  for  program  debugging  which  is  ml  uv  address  option  SB  J5,  low  address  oplloo 


eluded  in  others  at  the  same  price  With  SINGLE 
STEP  V  0  u  ca  r]  see  the  m  ic  rop  roce  Bsor  ch  i  fj  opera  - 
ling  with  the  unique  Quest  address  mti  data  bus 
ill  splays  before,  during  and  attar  eKecyUng  m- 


SS.as  Cu^iQfii  Cabinet  with  drilled  anti  labelled 

pli*it(0d:£i^  \rm\\  paneJ  S?4,95.  Ejtqansion  Csbifiet 
with  rnon-.  Sor  4  S-fOO  boards  541.00.  NiCad 
Batlerv  Memarv  Sarar  Kit  56. S^.  All  kits  and 


strudlDns  Also,  CPU  modearid  mstrucijcmcyde  Qplions  also  completety  assembled  and  tested 

are  decoded  3nd  displayed  on  SLED  J  hcticators  Quisldata,  3  \2  page  monthly  software  pub- 

An  RCA  1861  vniea  graphic*  chip  allows  you  to  Ifcation  lor  1802  computer  users  JS  svatfabfe  by 

coJinedtoyoufownTVwithaiiinexponstvevideo  sutJi;c^^plio^  for  S12  00  per  year   issuer  It? 

mouUfaiQf  to  dc  graphics  and  prnes  There  is  a  ^ound  SI 6. 50 

spealter  syttfem  included  lor  wnung  your  own  Tiny  Basic  Cassette  S10.00.  on  HDM  S3S:0ft, 

rmisic  t3r  using  many  mustc  programs  already  original  Eil  kit  board  S14.95.  1&02  soltwaie: 

written  TM  speaker  ampEtf  ler  may  afso  be  used  Moews  Vrdso  Graphics  $3M.  Games  and  Music 

Id  dnve  relays  tor  control  purposes  S3  00.  0lip  8  Inlerpretef  S5.50 

Super  Expansion  Board  with  Cassette  Interface  S89.95 

This  ES  truly  an  astour^mg  vituef  thi$  board  has  subrocftines  allowng  users  to  tai^e  advardage  Of 

be&f\  deagned  to  allow  yfM  to  dtctde  tim  yog  fngratix  luncbons  stn^  by  casing  them  up 


A, lot  it  opiiooed  Tlie  Super  EipaF»lorr  Bean} 
Eomes  iritfi  4K  of  low  power  HAM  lutiy  <iJore^s- 
iDn  a  j-rtnc'^  m  6>4K  with  pjiltin  meiTiory  pro- 
tea  and  a  (as»tt£  tntvifact  Provisions  have 
U€ia  ma^  for  alt  other  opbon!$  w^  ftit  »m# 
board  and  it  fib  neally  mfo  ihe  t^aiiiwtnd  caiiinei 
5!?i9Sidf  BieSttpetEir  The  board  tndudes  Slots 
^ j:  up  !o  6K  of  EPROU  (27W  2758,  27T6  of  Tl 
2716)  and  isluily  soctated.  EPROM  can  be  used 
lof  tm  moniior m]  THty  Etasie  w  other  purposes 


Improvements  iitd  revisions  are^^iy  do^&  with 
ihe  monitw.  ft  you  h^ve  (tie  Super  Ex|Hiiaoo 
BQtfd  aixt  Si|Mf  Mgrnm  tne  mtsemt  rs  up  and 
rwiftng  at  the  push  of  a  button 

Olhe*  {jn  board  optiocis  include  PailJel  Input 
and  Oiiiput  Ptifts  wiin  t^ll  bandshake  ~"^. 
aJlaweasyconoectio/^afanASC   ■  .to the 

input  p<ift  RS  23Z  arfd  ZD  ma  Lunem  loop  *d' 
tderypc  or  olt»cr  ce^ice  are  an  :  zs' : }  :  " 
n^eQ  more  memory  there  we  twc  S-  ^  OD 


A  IK  Supaf  ROM  Mtmiisr  119.35  vs  avajJao^e  as  %mc.  RAM  c»r  uidio  boards,  Abo  a  IK  Sup^ 

an  or>  boaid  opbofi  m  27QE  EPROM  when  tias  Montor  wrsiDn  2  witn  video tfriwer fdrluR  capa- 

t?e^  piprogrammed  with  a  pioffmi  losteir  btMy  display  vntt*  ~  ■-■  v  ?3£  u  arv!  a  video  dilirtHe 

editor  an)  €fm  cheauno  myti  fie  casaUi  bovi!  Panftef  10  Pon^  iBM,  RS23ZS4.S0. 

PSAHium  sortwam  ffeioaiibte  cassene  fie)  TTt  TD  nna  i  F  si. 95.  s-toq  54.&Q.  A  50  pin 

another  eichisive  tfom  Quest  It  indMdvsnn^lsr  connertot  set  with  nbboci  cabie  ts  available  at 

save  and  isitoiil.  Hod^  mcpve  capl^klity  anct  S15.25  foe  easy  connediori  l>^wwn  Ihe  ^ipcr 

^i^l^o  grapFtks  ^nver  mlh  MiTibng  catvx  Bm)k  Of  and  the  Sqier  Expait^on  Board 

pc^ns  can  tw  us«  W#l  ff>-  '-  ^ *-  ^iMfaJft  p^^,  ^^.p^ty  K'  tetfi  sysHifl  {S^^ 

to  isolate  p^oorani^lsiigs  iju  _■  Jpipw  with  Unnvm:  r&mm  ^i 

Single  Step    me  Super  Wciraio'  "S  wfihen  with 


i'^i^^l    U=,_A  I 


TERHS:  $5.00  min.  order  U.S.  Rjndt.  Calif  res  hfentt  add  e^«i4i. 
linhAm  trie  ltd  and  Mifter  Chii^f  accepted. 
Slllppiiig  dhirges  wUi  be  added  on  eJtargfi  canli. 


Same  day  shfpment.  h^i  hne  p^n.^  only 
Factory  tebteo  GuLKdr^tet^d  moniry  back 
Uoality  l€  &aodothercompunt}nis  ailBQ 
toiy  pnces- 

inTEGRAT£0  CIRCUITS 


P.Q.  Box  4430M,  Santa  C^sra,  CA  95054 
WJI»  calls:  2322  Walsh  Ave. 
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ROCKWELL  AJM  65  Computer 

!.:i'..   i-.,i:,i:!i  ;,iii!:|li'  Cnhinl  ^/i^jlh  full  AtiUII  keybpaitJ 
41  hu  ill  col  Lti  n  u  tJ  t^:r  [  I  uiitj  1 1  iMti  r  2(J  c  ttar  alp  tiajtu 
mtiTu:  displ^.  ftOM  mnnitor,  fully  ^xpantiatile 
Sa75,0U    -JK  yQfS-on  $45€  QD.  4li  Asseinnlftr 
5^5  00.  3K  SasiC  tntirrprei^f  1^100  DO 

Special  sfTiall  powet  supply  taf  AIMti^  rissem  in 
rraniG  ^9.00.  Ccimpierf-  AlM6r>  iit  irmt  bnelr^se 
witn  [TOw&i  supply  $4SS.OO.  M;)ld^(t  piagfti: 
endosLjr«  to  tit  AlMBSi  plus  power  supply  S4T.5I] 
Speoar  Package  Pries  4R  AIM,  6K  Saac.  power 
supply,  cabinet  S599  00 

AlM65^KFhl  VIM  3up#jr  Bt  44  pin  eitpans^on 
board  3  feiriale  arid  I  mate  bus   Board  plus  3 
.^jnnedors  SZ2.95. 

AJMb5'  HiM-ViM  I'O  Evpansion  Kit  4  parallel  mi 
2  serial  poiti  p\u$,  2  miernal  limets  S39.00h  PflOM 
progamfner  ipr    "'="  ;15IHH} 

Mulli-voJt  Cofitputer  Power  Supply 
8v  Samp.  *  t8v  Samp.  Sv  i  Sam$  Sv 
Samp,  1?v  Samp  12  opfron  *5v  *l2v 
are  regulated  KitS?9  95  Kitwrthpufichedfrarne 
S37  4S.S4  0Qsnr43ping  Kitort)4n]wai«$l^4  00 
S^fbodgrain  case  $10  00  Si  SOsliOQinQ 

PROM  Eraser  .\       sx  25  PflOMs  m 

tS  iTunutes   yiuavio»^,  assimDIati    S37lt) 

60  Hi  Cryslai  Time  Ba^a  Kit  S4.40 
Gorwcfls  dlQttil  docks  from  AC  kne  fiiquency 
io  crystal  bmt  base  OfilsmUfig  accuracy 

NlCad  Balteiy  Ffier  Charger  Kit 

"fnets  ^lorted  oeas  thii  w<yi  t  fiohJ  a  dtargc 

TlHi)  charges  tS«m  iif».  ai  irt  one  lut  w tull 

pans  and  nssmaiom  ST  35 


LRC  7000^  Frmler  S3fl3.00 

4(J.'t^4  coliiirri  Hoi  mattix  impact    std    paper 
Interface  afi  personal  comptiters 

Televfdea  Terminal  $845.00 

'Ue:'Key.  iiii[i\ii .  lywerc^!^!^.  :Q  Baudratits24x|tl 
chiar   miCfDprDcressqr  cqnt  edit  cap 

Ihlerlube  II  Tertnlnat  S874.00 

Super  Brain 

Floppy   Disk  Terminal    t2%^tM 


79 IC  Update  Master  Manual  S29.95 
i.  .  'e  IC  data  selector.  .j  nasterrefer^ 
ence  guHle  Over  5O,0(M  cross  reterences  free 
ik\iCam  sewice  tftrotigh  T97g  Domestic  post^i^e 
£3  50  tto  fwogn  ofders 

S-100  Compytef  Boards 

Bk  Static  HAM  Kit  St 35  00 

16K  Static  RAM  Kit  ^G&  00 

24K  StiUC  RAM  Kit  4Z3  00 

3?K  Smc  RAM  Kit  475  00 

>  Oynamq;  RAM  Kit  199  00 

..^  Dynamic  PAM  Kit  110  00 

b4K  Dynamic  RAM  Krt  470  C'' 

Vi-dea  Interface  Kit 51^9  flO 

Video  Modulator  Kit  SO. 95 

convert  TV  sa  mto  a  fHgh  «|uafity  monffir  mQ 
^fleeting  Lisage  Oomp  kit  wlUI  mstruc 

Digital  Temfi.  Mtter  m    S34.00 

I  J . .    i  :  :  _:utoor  ^  :dk  and  torth 

Beautiful  50  LED  r&a<iOiJis.  tiotf^ng  lilce  tr 
availabfe  Nteds  no  adddiansai|»ns  for  com 
filete.  fuVopefation  Wilf  measure     tOC  it? 
-200  F   ttntis  of  3  d«grte   air  or  liguid 
^autflui  woodg^3in  case  w  iKTel       S1 1 1^ 


FflEt:  Send  tor  your  copy  of  our  NEW  19iO 
QUEST  CATAIOQ.  tnclude  2Bi:  sUmp. 


t^  Sender  Service— see  page  f  95 
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DIGITAL  MULTIMETER 


600  mHz  COUNTER 


DM-?oo 


ScH^^  &^ 


CPT*    if* 


WIRED 


WIRED 


Ldw  cost,  high  performance,  that's  the  DM-700.  tJnIike  some  of  the 
hobby  grade  DMMs  available,  th©  DM-700  offefs  professional  quality 
performance  and  appearance  at  a  hobbyist  price,  it  features  26 
different  ranges  and  5  functions,  all  arranged  in  a  convenient,  easy  to 
yse  forrt^at.  Measurements  are  displayed  on  a  large  SVa  digit.  Vs  mch 
high  LED  display,  with  automatic  decimal  placement,  automatic 
polarity,  and  over  range  irfed»cation  You  can  depend  upon  the 
E5M-7O0.  state-of-the-art  components  such  as  a  precision  laser 
trimmed  resistor  array,  semiconductor  band  gap  reference,  and 
reliable  LSI  cifcuttry  insure  lab  quality  performance  for  years  to 
come  Basic  DC  volts  and  ohms  accuracy  is  0.t%,  and  you  can 
measure  voltage  all  the  way  from  100  uv  to  1000  volts,  current  from 
0.1  fia  to  2.0  amps  and  resistance  from  0.1  ohms  to  20  megohms 
Overload  protectbn  is  inherent  in  the  design  of  the  OM-700.  1250 
volts.  AC  or  DC  on  all  ranges,  makmg  ii  virtuaily  goof  proof.  Povver  m 
supplied  by  four  C^  size  cells,  makmg  the  OM-700  portable,  and,  as 
options,  a  mead  tottery  pack  and  AC  adapter  are  available.  The 
DM-700  features  a  handsome,  ^et  Wack,  rugged  ABS  case  wrtti 
convenient  retractable  tilt  baW  All  factory  wtred  units  are  covered  by 
a  on^  year  limited  warranty  and  kits  have  a  90  day  parts  warranty, 
Order  a  DM-70O,  examine  il  for  10  days,  and  if  you're  not  satisifed 
in  every  way,  return  H  in  original  form  for  a  prompt  refund. 


Speclfleatloni 

DC  and  AC  volts: 
DC  and  AC  cyrrent 
Resistance 
Input  protection: 

Input  impedance: 

Display: 

Accuracy 

Power: 

Si^e: 

Weight: 


100  jiiV  to  1000  Votts,  5  ranges 

0  t  jiA  to  2  0  Amps,  5  rar>9es 

0.10  to  20  megohms.  6  ranges 

1 2  SO  volts  AC  DC  aH  ranges  J  use  protected 

for  ovefcarrent 

10  megohms.  DCv  AC  volta 

3^/»  digits,  OS  inch  LEO 

0.1%  basic  DC  volts 

4  'C'  cells^  optional  nicad  pack,  or  AC  adapter 

6"W  X  3"H  >t  e^'D 

2  lbs  with  batteries 


Prices 

DM-700  wired  +  lesled 

PM  700  hir  form 

AC  adapler/chargef  ' 

N^cati  pack  wllh  AC  adaptf?r/cliarger 

PrDbe  k\i 


TERMSi    Sati  I  faction   giiarvfilMcl    w 

mon«rr«tunc|«^.  COD.  add  ST. SO.  II in* 
imum  ordcf  SS.OO.  Ordwi  *jfKi»r 
$1D.0e.  »iid  t.FS.  Add  5%  lor  poitag*. 
l"J£"l!tf"^  handling.  Ov^fsaat,  mMJ 
1S%,  MY  fMident*.  add  7%  Uii. 


S99  95 
79  95 


4.95 
9  95 
.19fi 


-..<il  J,»«p.- u  , 


f  ^^'tss»  t^atgtW^^^^^ 


The  CT-70  breaks  the  price  t>arneron  lab  quality  frequency  counters. 
f4o  longer  do  you  ^lave  to  settle  for  a  kit,  half-kit  or  poor  pef  form  ance, 
the  CT-70  Is  completely  wired  and  tested,  features  professionaf 
quality  construction  and  specifications,  plus  Is  covered  by  a  one  year 
warranty.  Power  for  the  CT- 70  is  provided  fay  four  A  A'  size  batteries 
or  12  volts.  AC  or  DC,  available  as  options  are  a  nicad  battery  pack, 
and  AC  adapter  Three  selectable  frequency  ranges,  each  with  rts 
own  pre-amp,  enable  you  to  make  accurate  rneasiirements  f rcKn  iess 
than  TO  Hz  to  greater  than  600  mHz.  All  swrtches  are  conveniently 
located  on  the  front  panel  for  ease  of  operatior*.  and  a  single  input 
jack  eliminates  the  need  to  change  cables  as  dptferent  ranges  are 
selected.  Aocu  rate  readings  are  insured  by  \f\&  use  of  a  large  0.4  inch 
seven  digit  LED  display,  a  1 .0  ppm  TCXO  time  base  and  a  handy  LED 
gate  light  Indicator 

The  CT-70  is  the  answer  to  all  your  measurement  needs,  *n  the 
field,  in  the  lab.  or  in  me  nam  stiack  Order  yours  today,  exajifiine  it  for 
1 0  days,  if  you're  not  comptetely  satisfied,  return  Itie  unit  for  a  prompt 
and  courteous  refund. 


SpeciflCialioni 

Frequency  range; 

10  Hz  to  over  600  mHz 

Sensitivity: 

less  than  25  mv  to  1 50  mHz 

less  than  1 50  mv  to  600  mHz 

StabHiiy: 

1  0  ppm,  20-40"C:  0  05  ppm/  "C  TCXO  crystal 

lime  base 

Display: 

7  digits,  LED,  0  4  inch  height 

input  protection 

50  VAC  to  60  mHz.  ID  VAC  to  600  mHz 

^nput  impedar^ce: 

1  megotim.  6  and  60  mHz  ranges  &0  ohms 

600  mHz  range 

Power: 

4  A  A  cells.  12  VAC /DC 

Gate: 

0.1  sec  and  1  0  sec  LED  gatf?  iight 

Decimal  point, 

Automatic,  all  ranges 

Si/e: 

5'^Wk  \Vj"H  m5'/^''D 

Weight: 

1  lb  with  battenes 

Prices 

CT-70  wifed  4  lesled. 

CT-70  hit  form 

AC  adapter 

Nicacl  pack  «ith  AC  adapteivchargef 

TelGscopic  whipar^tenna  BNC  plug, 

Till  baH  assembly  ..... 


3.§5 


^fi2   BOX  4072,  RCX;HESTER,  MX  14610 
PHONE  ORDERS  CALL 
(7161271-6487 
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SPECTRONICS.  .Nc 

lOM  CaftM4  St,  Otk  Pmk,  flHoW*  •  M304 

(3i2>  84S-6777 


BARGAIN 

FAVORITES! 


OUR  BEST-SELLINQ  MULTI-BAND! 


s 


£^ 


1 


^^t 


^ 


9 


(lfB»gcHffJO 


AS  LOW  AS 


73 


75 


One  half  the  length  of  convemional  half^wave  drpoles 
MyftT'tjand.  MulliJrequency. 
Maximtim  efficiency  —  no  traps*  loading  coils,  or  stuDs 
Fully  assemWed  and  pre-tuned  —  no  measurmg.  no  culimg 
All  weather  rated  —  l  KW  AM.  2  5  *(W  CW  or  PEP  SSB. 
Proven  pedOfntance  —  mo^e  than  10,000  have  been  delivered 
Permit  use  o1  ihe  full  capaoihties  of  today  s  5  band  xcvrs 
One  feediine  tor  operation  on  all  bands 


40-10HD/A  40/20/15/10  Mtrs  (36)  .. 
B0-40HD/A  80/40  Mtr  bands  (69)  . . 
7W40HO/A  75/40  Mtr  bands  (66)  . . 
75-10HD/A  75/40/20/15/10  Mtr  (66). 
80-10HD/A  80/40/20/15/10  Mtr  (69). 


$73  J5  e 
.  77,25  c 
.  7375  c 
.  B9.95  c 
.  94.95  c 


tr  Iff  th»  tihlmatft  in  pftddl«$  your  looking 
for  may  wt  r«commeod  the  B«nchar.  It's 
simply  the  nicdst  one  we've  s^een  yet. 

BY1  paddle  w/black  base S39.95  c 

BVI  Deluxe  model  w/chrome  base. . .  49.9S  c 


liODEL 

595 

$21» 


B'W 


Our  fttoit  poputar  ewltch.  6  position, 
grounds  ell  vxctpt  »«l#c1#d  output  cfrcult. 
Can  b%  mountMl  on  wall,  on  dtak,  of  almost 
anywtiara.    Good    to    150MHz,    Wt. 

2  lbs. 


NEW  from  HY-GAIN! 

A  t2e§.f s  Vsiuei  TH5DXX  5  El 

ONLY  10^15-20  Meter 

$no^50  Beam  »  Rated 

£l  I  Full  Legal  Power 

thucx  SHIP  ONLY  Output 


AVEBAQE  SHIPPING  COST  OUIOE 

<Cw>iiiipi  M  g  -1- )  rtww  — m  u»» 


fWih«tl1CDJXfc 


CALL  AACA 
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K  It* 


i£Mt 


lZ3Su^3 


i^ 


■4jW — I  iHrr 
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^^ 
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uo 
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i$ntlATED  WSOHT  COOfNQ 


JJQ. 


E1T3E£3E^ 


no 


"■gaciMO 


•iOT&    INTERNABONAL   ORDERS   *r11«   lOf   PiQ^ofma   iTwOtol. 
fTIUfS  MARKED  ^  will  b«  wnl  Irut^  OQllKi. 


IMPROVE  YOUR 
RECEPTION! 

AN  AM  ECO  ALL 
BAND  PnEAMPt 

•  6-160  Meters 
>  20+  OB  Gam 

•  Low  Price 


ONLY 


S49 


95 


MODCL  PLF-2  imiKO'ves  a  flan  siginals  a$  well  u%  imaga 
•nd  apufious  ffljflction  ot  <ri<iil  receivers  Direcl  swilchina 
lo  ttc  or  prsamp  ^nc'udas  pwr  supp,  117  VAC  wirfrd  f 
leslHf  .  Mf J£. 


DIPOLE  HEADQUARTERS 


CABLE 

eu  FOAM,  hi  dens  braid  50  ft ...... .  S1Z95  c 

eu  FOAM,  hi  dens  Draid  10€  ft .  24.00  a 

RGSaA/U  stranded  center  50  H 6.95  c 

FtGSeA/y  stranded  center  100  ft 9.95  d 

RGSa  3  ft  W/PL259  each  end . ,  3.35  b 

RGS8  5  ft  W/PL259  each  end 4,39  b 

RGSa  50  ft  W/PL259  each  end.  __._..  9.95  c 

COPPER  WIRE 

i14  stranded,  10O  ft  spoot 5,t5  c 

#14  sol idcopper  enameled  100' ,.  ,S.9Sc 


INSULATORS 

Egg  Ins,  porcelain  per  pair .,.Mb 

OOQ  BONE,  porcelain  set  of  3 1.50  a 

HY  GAIN  #156  cenier  insulator. 5.95  b 

H  Y  GAI K  Cycolac  end  ms  per  pair 3.95  b 

MOSLEY  dipoJe  center  insulator 5.75  a 

COMHECTORS 

PL259  UHF  mare.  2  per  pkg    .........  I.Sf 

S0239  UHF  female  chassis  ml ...._.,  .89 

UG17S  Adapts  RG58  to  PL259.  pkg  2.      .59 

UQ1 76  Adapts  RG59tO  PL259,  pkg  2 59 

PL25S  UHF  double  female  ._  _ 99 

DM-SP  UHF  double  male  ,,...._,...  I.tta 
M35990deg  UHF  elbow  conn .,_,...  2,10  a 
UOeaU  BNC  male  for  RG58  ........_  1,49  a 

low  BISiC  female  1.49  a 

M3SB  UHF  '-V  connector ,.......,.,.  3.95  a 

UQ2S5  UHF  female  to  BNC  male  .....  3.49  a 

UG273  BNC  female  io  UHF  maie  .        1,45  a 


FmmQUM  "W2AU"  BMlun 


iOOEL  1:1 
■QDEL  4:t 


14 


95 


,1-rfjJ^ 


1    fUaBlES  rmt  7  1*  #fF  iai  THtl  591*    Kr?l4  l#4f«  I  tv  ^  it 
7   mlin  m  FiOt4{lll  if  tti^  n  veil  L 14  «*&««■ 

5    IffLACIS  C[lT|t  iKSkflLliTai    I*   MT*nds  A^tlf-iiit  V^  e.1  0«ff  UO  lb* 
i   UfilTife  iitKllfiftG  lltisru    »tm  f^offct  l«Hm      Cihiid  *iu  S#rc 

'C. I  !fJik.*t-'f  Sri' 

H»  itiMt  usiD  If  «Lt  iftAatHts  Qf  THf  v%  iiina  rottft  ru, 

ICi   CU    CmADJM    DEiEH££    D{^    HUS    IHOVHHOS    Dr    HIlA   TMt 
WOllQ  OV{i 

■tdiJ  ft tli  19  Ito'il  4  1 .Ill  IS 


2  METER  ANTENNAS  at 
BARGAIN  PRICES!! 


t4e^ 


1 


3  db  GAIH 
MAGNETIC  MOUNT 


ONLY 


$19.85       k 


Mad*l  3i7 
Wt  2  S  l&«. 

Ar\  economical  alternative  to  drilling  a  hole. 
A  magnetic  antenna  by  a  name  you  can 
trust  at  a  low,  low  price. 

Model  266  Same  but  trunk  lid. . . SI 5,95  b 

^^  \       FlM€0 

2.8  dbd  GAIN 

BASE  ANTENNA 


ONLY 


Model  AZGP 
Wt.  2  lbs. 


$9M 


Ai  lastl  An  inexpensive,  omni  directronaL 
144,14$  MNi,  1/2  wave  antenna.  Fits  1  %-^ 
mast,  50  ohm  rmp.  A  good  antenna  at  a  very 


affordable  price. 


FROM 


m 


%viif^\  antennas 


0 


ON  GLASS  MOBILE  ANTENNAS 

Modern  tectinoiogy  lets  you  mouni  a  mobile 
antenna  fight  on  the  window  Ideat  tof 
tough  installations.  3  models  available 

AH151.3G  144-174  MH2.  3  dbgn         13395  b 

AH220.3G  220  MHz.  3  db  gn 33.95  5 

i      AH4&D.SQ  406^512  MHz.  5  dt>  gn.  .        36.95  b 
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EF.  JOHNSON  TUBE 
SOCKETS  &  PARTS 

POWER  TUBE  SOCKET 

for  RCA  8072,  8021, 

3122,  and  8462 

ElAbasefEll-ai 

Will  also  fit  CRT 

tubes  1EP11  and  1EP1  ElA 

base#E1V22 

$4.99  eacH 

SCREEN  GRID  BY-PASS 
CAPACIT 


ParlJI  ^54-0113-001 
$9.9&each 

POWER  TUBE  SOCKETS 

for4X150Aand  D, 
4CX250B  and  R,  4CX350A 
Part  No.  124-0107-001 
SI  4.95 

CHIMNEY  for  4CX250B  and  R, 
4X1 50A  and  D.  and  4CX350A 
Part  No.  124-011^001 
$3.99 

POWER  TUBE  SOCKETS 

for4't25A.  4-250A. 

4-400A/C  etc.,  3'400Z,  and 

3-5002 

Part  No, 

$29  JS  per  pair  only 


SPRAGUE  RF  NOfSE  FILTERS 

#JN17'4080A 

100VDC  @  70Amps 

.22mfd 

$2.99  each 


CARBIDE  DRJLL  BITS 

for  drilling  P.C.B. 
5   mix        $6.00 
10  mix        S10.00 


25AMP  SCR  s 

2N6ai 
2N682 
2N683 
2N684 
2N685 
2N666 
2N687 
2N688 
2N690 


$1.10 
1.25 
1.45 
1.60 
1.70 
1.95 
2.45 
345 
3,95 


E.F,  JOHNSON  MINIATURE 


TYPE  V  AiR  VARIABLE  CAPS 
189-503-105 
1 89-504^4 
1 89-504-5 
189-505-5 
189-506-105 
189-507-5 
189-508-5 
189-509-5 
189-M-4 
189-4^5 
189-5-8 
189-6-8 
1 89-503^5 
$1.50  each 


1.4-9.2pf 

1,8-5pf 

1.5-1 1.6p1 

1J'14.1pf 

t.8-16.7pf 

2-19.3pt 

21.'22.9pf 

2.4-24.5pf 

1.2-4.2pf 

1.5*9.1pf 

I.MIpf 

1.8-13pf 

1.4*9.2pf 


FET^s 
3N128 

40673 

MPF102 

MFE131 

U2705/2N4416 

MFE200O 

MPF4391 

2N4303 

2N5484 

2N5555 

2  N  5639 

2N5246 

2N524a/MPF102 

3N201 

3N157A 


$1.00  or  10/8.00 

1.39  or  10/10.00 

,45  Of  10/3,50 

1.00  or  10/8.00 

1.00  or  10/8.00 

1.00  or  10/8,00 

.80  or  10/6.00 

.50  or   3/1.00 

.50  or    3/1,00 

.90  or    2/1.50 

.40  or    3/1,00 

.50  or    3/1.00 

.45  or  10/3.50 

1.99  or  10/1 2,00 

AM 


MOTOROLA  POWER  TRIACS 

TO- 220  case 
15Amps     600PRV 
99c  eachor10/$7.50 


TUBES 


2E26 

S    5.00 

3-5002 

90.00 

3B28 

4.00 

3X2500A3 

125.00 

3X3000F1 

200.00 

4-65A 

30.00 

4-1 25  A 

40.00 

4-250A 

60.00 

4^4O0A 

80.00 

4^1000A 

175.00 

4CX250B 

36,50 

4CX250R 

40,00 

4GX350A 

50.00 

4C  XI 000 A 

150.00 

4X1 50A 

20.00 

4X1 50G 

30.00 

572B/T160L 

39.00 

811A 

12.95 

6U6 

5.00 

6 146  A 

5,25 

6146B 

6.50 

6146W 

12.95 

6360 

7.95 

6939 

6.00 

8072 

45.00 

8295/PL172 

300.00 

8950 

5,95 

8877 

300.00 

7289 

6.99 

6KD6 

4.99 

6LF6 

4.00 

6LQ6/6JE6 

5,99 

8908 

8.99 

6550A 

8.00 

Other  numbers  on  request 

HIGH  VOLTAGE  CAPS 

22mfd  @  500V  DC 
Vm  in.  X  1  Vz  in. 
$1.99  each 

330nnfd  @  450V0C 
Can  Type 
1^>4  in,  X  4V4  in, 
$4.99  each 


^e® 


S' 


A> 


\^ 


t)** 


\o^' 
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HIGH  VOLTAGE  CAPS 


FULL  WAVE  BRfDGES 


150ut  @  450VDC 

Motorota 

MDA  204/3N256 

2 Amps  @  400V DC         $  .69  each 

Can  Type 

Varo 

VHt47 

6Amps  @  100VDC 

1.00  each 

IVi  in.  K3Va 

In.  high 

Vafo 

VS148 

2Amps  @  100VDC 

.69  each 

$3.99  each 

Varo 

VS647 

2Amps  @  600VDC 

1.29  each 

Motorola  and  Gl 

25Amps  #  600V DC 

2.99  each 

50uf  @  450V 

DC 

Can  Type 

1  in.  X  3  In.  high 

$2.99  each 

RF  TRANSISTORS 

2N6084 

$13.20 

2N2270 
2N2857 

$     .78 

i.ao 

2N6094 
2N6095 

5.7S 

19.35 

MINI  TRIM  POTS 

2N2857JAN 

2.45 

2N6097 

28.00 

5  Ohm 

5K 

2N2947 

17.25 

2N6166 

36.80 

10  Ohm 

10K 

2N3261 

2.10 

2N6439 

43.45 

17  Ohm 

20K 

2N3375 

7» 

40280 

2.00 

50  Ohm 

25  K 

2N3553 

1.80 

40281 

10.90 

100  Ohm 

50  K 

2N3866 

1.09 

40282 

11.90 

150  Ohm 

100  K 

2N3866JAN 

2.70 

40894 

.99 

200  Ohm 

200  K 

2N3e66JANTX 

4.43 

FT3551C/2N6082NS 

4.00 

500  Ohm 

250  K 

2N3925/M9477 

6.00 

{no  stud) 

1K 

500K 

2N394B 

2.00 

HI3563 

5.00 

2K 

1  Meg 

2N3950 

26.25 

PT4132D/2N5641 

4.90 

2.5  K 

5  Meg 

2N381S 

6.00 

PT4571A 

1.50 

4.7  K 

2N4072 

1.70 

MRF216 

20.00 

49«  each 

2N4427 

1.09 

MRF221 

10.00 

2N4429 
2N4877 

7.50 
,90 

MRF227 
MRF240 

price  on 

2.00 

request 

MINI  RF  CHOKES 

2N4959 

2.12 

MRF246 

31.05 

,2  uh 

33uh 

2N5108 

3.90 

MRF247 

39.95 

.5uh 

39  uh 

2N5109 

1.55 

MRF314 

14.00 

.56  uh 

47  uh 

2N5179 

.69 

MRF412 

price  on  request 

.63  uh 

100  uh 

2N5177 

20,70 

MRF422A 

42.30 

1.5uh 

680  uh 

2N5190 

1.50 

MRF426A 

price  on 

request 

^2uh 

1000 Uh 

2N55e3 

4.43 

MRF450 

10,35 

3.3  uh 

imh 

2N5214 

20.00 

MRF4&0A 

10.35 

6.8  uh 

1.1  mh 

2N6589 

4.6€ 

MRF454/568BLYCF 

17,95 

10  uh 

2.5  mh 

2N5590 

6.30 

MRF454A 

20.00 

??uh 

6.8  mh 

2N5591 

10.35 

MRF475 

2.90 

27  uh 

lOmh 

2N5637 

20.70 

MRF476 

1.36 

79e  each 

2N5645 

11.00 

MRF477 

2.00 

2N5842/MM1607 
2N5919 

8.65 
30.00 

MRF479 
MRF485 

price  on 
price  on 

request 

request 

PRESS  FIT  RECTIFIERS 

2N5946 

13.20 

MRF502 

.49 

DO-21  500V  DC  #  25Amps 

2N5849/MM1620 

20.00 

MRF629 

3.00 

2/S1,00 

2N5862 
2N6080 
2N60ei 

50.00 
5.45 
8,60 

MRF901 
MRF911 
MRF5176 

3.99 
3.99 

13.00 

MAN  rs 

2N6082 

9.90 

MRF8004 

1.44 

4/$1 .00 

2N6083 

11-80 

Other  numbers  on  request 

Mininfium  order  of  $10.00. 
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AZDEN   •     NEW!     « AZDEN     •     NEWI     *  AZDEN    *     NEW!     *  AZOEN 


THE  GIANT 


COMPANY 


REVOLUTIONIZES  THE  STATE  OF  THE  ART 


AWE 


AND 


INTRODUCE  THE  BRILLIANT  NEW  PCS* 2800 


MICROCOMPUTER  CONTROLLED 

SUPERIOR  COMMERCIAL  GRADE 


IOMETER 

FM  TRANSCEIVER 


INTRODUCTORY 


PRICE 


»299 


00 


rtuyt4  (^ii«rgr 


COMPARE  THESE  FEATURES 
WITH  ANY  UNIT  AT  ANY  PRICE 


FREQUiNCY  RANGE'   Receive  and  transmit:   28.000  to  29.995 
MHz,  lOKHz  steps  with  built-in  -  100  KHz  repeater  of fsel, 
ALL  SOLID  STATE-CMOS  PL  DIQITAL  SYNTHESIZED. 
SIZE :  UNBELIEVABLE!  ONLY  6  3/4"  K  2  3/8"  x  9  3/4'\COMPAREI 
MICROCOMPUTER  CONTROLLED:  All  scanning  and  frecjuency- 
conlrol  functions  are  performed  by  microcomputer. 
DETACHABLE  HEAD:  The  control  head  may  be  separated  from  tlie 
radio  for  use  in  limited  spaces  and  for  security  purposes. 
StX-CHANNEL    MEMORY:    Each    memory    is    re-prog  ram  mabte. 
Memory  is  retained  even  when  the  unit  Is  turned  off* 
MEMORY  SCAN:  The  six  channels  may  be  scanned  in  either  the 
busy"  or  "vacant"  modes  for  quick,  easy  location  of  an  occupied 
Of  gnoccypieil  frei^uency.  AUTO  RESUM E.  COMPARE! 
FyLL-BAND  SCAN :  All  channels  may  tie  scanned  in  either  "busy" 
or  "vacant"  mode.  This  is  especially  useful  for  locating  repeater 
rrequenctes  in  art  ynfamillararea.  AUTO  RESUME.  COMPARE! 
INSTANT  MEM0nY*1   RECALL:    By    pressing   a   button    on    the 
microphone  or  front  panel,  memory  channel  1  may  be  recalled  for 
Immediate  use. 

MlC-CONTftOLLEO  VOLUME  AND  SQUELCH:  Volume  and 
squelch  can  be  adjusted  from  the  microphone  for  convenience  in 
mobile  operation. 

DIRECT  FREQUENCY  READOUT:   LED  display  shows  oreratlng 
frequency,  NOT  channel  number.  COMPARE! 
TEN  (10)  WATTS  OUTPUT:   Also  1   watt  low  power  for  shorter 


distance  communications.  LED  readout  displays  power  selection 
when  transmitting. 

DKIITALS/RF  METER:  LEDs  Indicate  signal  strength  and  power 
output.  No  more  mechanical  meter  movements  to  fail  apart! 
LARGE  ^y^-INCH  LEO  DISPLAY:  Easy~to-read  frequency  display 
minimizes  'eyes-off-the-road"  time. 

PySHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT 
PANEL:  Any  frequency  may  be  selected  by  pressing  a  microphone 
or  front-panel  switch. 

SUPERIOR  RECEIVER  SENSITIVITY:  0  28  uV  for  20  dB  quieting. 
The  squelch  sensitivity  is  supert^,  requiring  fess  than  0.1  uV  to 
open.  The  receiver  audio  circuits  are  designed  and  buitt  to  exacting 
specifications^  resulting  in  unsurpassed  received-signal 
intelligibility. 

TRUE  FM,  NOT  PHASE  MODULATION:  Transmitted  audio  quality 
is  optimixed  by  the  same  high  standard  of  design  and  construction 
as  is  found  In  the  receiver.  The  microphone  amplifier  and  com- 
pression circuits  offer  inteHiglbillty  second  to  none. 
OTHER  FEATtJRES:  Dynamic  Microphone,  built  in  speaker, 
mobile  mounting  bracket,  external  remote  speaker  |ack  (head  and 
radio)  and  much,  much  more.  Ait  cords,  plugs,  fuses,  microphone 
hanger,  etc   included.  Weight  6  Jbs. 

ACCESSORIES:  15'  REMOTE  CABLE. ...S29.95.  FMPS-*R  A/C 
POWER  SUPPLY.... $39.95,  TOUCHTONE  MIC,  KIT... .$39.95. 
EXTERNAL  SPEAKER.. ..$18.00. 


AMATEUR-WHOLESALE  ELECTRONICS  order  now  toll  free 


SSI 7  S.W.  129th  Terrace.  IWigmi.  FJoHda  33176 
T«f«phone  (30S»  233  3631  •  Telex:  SO  3356 

U.S    DISTRIBUTOR     DEALER 
INQUIRIES  IIMVJTED  .^i 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER 
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RAMSEY 
ELECTRONiC'S 


PARTS  WAREHOUSE 


^^62 


We  now  have  available  a  bunch  of  goodies  too 
good  to  bypass.    Items  are  limited  so  order  today 


PO  BOX  10101 
Rochester,  NY  14610 
716-271-6487 
715-454-5S9B 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


FM 

MINI 

MIKE 


A  Super  h^gh  perfof  mafTcc  FM  «rr«- 
tess  ffiike  Htt  Trinsm^n  s  3tA&il# 
Si9riai  up  to  300  ^rds  wiin  cMCfip^ 
^CH1dl  audi'O  qu«tity  by  ni«|in£  o(  its 
::iiilt  in  etectret  mtke  Kit  ificliM:^^ 
case  rmkje.  ocf-off  siMitch  «nietTn« 
battery  «n^  ftujwr  msl ructions  This 
IS  tne  finest  unit  kvailatrie 

FM-3  Kit  t14.i5 

FM-3  Wired  and  T«il«<]  1«.ft$ 


FM  Wlrtfrti  Mlk*  Kit 

Trammita  up  to  300  (o 
any  FM  broaOciasc  ra- 
dio uses  sniy  type  ot 
m*ke  Runs  on  3  to  9V 
has  addcid  $ensttiv«  irttke  preamp 


Ty^pe  FM'? 


FM-1  kit    M.W 


FM-?kit     W95 


Color  Organ 

See  music  come 
a  live!  3  ditferent 
lights  fftckef  with 
music  One  light 
each  for.  high 
im<J- range  and 
lows  Eacf)  indi- 
vidually adiusi- 
ANe  and  drives  up 
to  300  W  run-on 
110  VAC 

Complete  kit. 

yt-i 

tl.95 


Vidvc^  U«fuUilcvr  Kt| 
Conitem  any  TV  itj  *jdcO  mcwinor    Sij^per 
fttatile.  lunatite  o*fer  cti    4-6     Huns  on  5- 
t5V  Kceptsstil  vkteosignAt  Bed  unit  on 
ifie  niaft,0)i  Complete^  kfi   VD-i        ft.t9 


Led  Slinky  Kit 
A  greaT  arceniion  gel- 
ter  which  alternately 
flasfve^  2  rtimCKi  I  FFH 
Use  tor  n^ne  tvadtges, 
t>utlOns.     warning 
^lanel  1*^(5^  anythiri^ 
Rtms  ori  3  to  15  woHs^ 
Comptele  kit  BL-t 
$2.95 


Sufwr  StiMtti 
A  Stupe  r  sensitive  amp!  i 
Uef  wt\*cf\  will  p»ck  up  a 
pin  drop  al  ^tS  leet'  Great 
fof    mofi^ttonfig    tMPy^ 
n»fn  Of  as  gnnpfai  put 
pose  amplifier    Fuit  2  W 
itpcs  output  fun*  on  6  to 
15  WOWS,  uses  8-45  o*im 
^wsftef 
Complete  kit  BN-S 

SS  55 


CPO-1 

Runs  on  3-1?  Vdc  1  *-aii  out  t  KHZ  qood  (or  CPO 
Atarm    AudJO  Oso*laior     Complete  kii  t2.Sf 


Whisper  Light  Kit 

An  interesting  kit.  small  mike 
picks  up  ^o^nds  and  converts 
[hem  lo  Hghi     The  loudef  the 
sound    the  brighter  the  lighr 
Includes  mtke.  controis  up  to 
300  W.  runs  on  110  VAC 
Complete  kit.  WL-1 
S«95 


Tooe  Dvcotter 
A  complete  rone  <*ecO" 
lief    on    a    single    PC 
board     Features    400- 
500C      Hf     ^juslab^e 
range  via  20  turn  pol  voltage  regu- 
lation   567  IC     Useful  tor  touctn- 
tone   burst  deiection    FSK    etc 
Can  also  he  used  as  a  stable  [0<ne 
encoder     Runs  or*  5  to  t?  vo*ls 
Complete  kit    TD-1       }5  95 


Cali  Your  Phone  Order  in  Today 

TERMS:  Satisfaction  guaranleed  Or  money 
refunded    COD  add  Si  50    Mimmum  order 
S6  00    Orders  under  SlO  00  add  S  75    Add 
5%  tor  postage,  msurance  handjmg 
Overseas  add  15^   NV  residents  add  7^n  ta^ 


CLOCK  KITS 

'r^ur  old  lavoHtet  art  h^rc  agftm.   Over  T'^OM  Sold  to  Dat«. 
B«  Qhr  of  th<  gang  mmd  &rder  ymiri  locfwy! 

■ 

Try  your  hand  at  bui^drng  ihe  firtesT  lookirtg  clock  on  the 
market  Ms  satin  finish  anodized  alymmuin  case  tooks  great 
anywhere,  while  six  4"  LED  digits  provide  a  highly  readable 
dispfay  This  ts  a  complete  kit.  no  extras  needed,  and  it  onfy 
takes  1-2  hours  to  assemble.  Your  chotce  of  case  colors: 
silver,  gold,  black  (specify). 

Clock  kit    12/24  hour.  DC-5  I24.9S 

Clock  with  10  mm   ID  timer.  12/24  hour.  DC- 10  S29.95 

Alarm  clock,  12  hour  oniy.  DC-8  S29.95 

12V  DC  car  clock.  DC'7  S29.95 

For  wired  and  tested  clocks  add  SiO.OO  to  ktt  pnce 


Car  Cfock 

The  UN-KIT.  only  5  tolcler  connections 


iwilttivs   r*fen  ibout  t5  ttiinulris^    Piapby  s  brt9tit  green  «im  lutoinAfic  bfUQfiifteH 
1aSi«     CrtO<*  l»r  t'lirpf    ^t€k  at^d  c^5«  Isp^rlyt 


DC -3  wi^eei  tn^  tc«t»d 


S3»iS 


UnJvcrval  Ttmtr  Kit 

Prgwides  the  basic  parts  and  PC 
board  reqLiir&fl  to  prowmj*  a  SO^rce 
of  precision  trming  And  pu^^ii 
gerterafion  {J^^%  555  timer  IC  and 
Fnciudes  a  rdnqe  ot  parts  lor  moil 
Irmtng  needs 

UT-5  Kit  *5  35 


Mad  eiaster  Kit 

Produces  LOUD  ear  starrer mg  arMj 
alien  hor^  getling  siren  Irke  sound 
Cart  supply  up  lo  IS  watts  ol 
ObrH>Jiious  ^^diD  Run&  on  &-15  VOC 


Siren  Kit 
Produces  upward  and  dowimrard 
wail  characterrstic  of  a  police 
siren  5  W  peak  audio  output ^  runs 
on  3-15  volts,  use*  3-45  ohm 
speaker 
Com p fete  kit.  SM-S  12.95 


C«l*ndir  Atsrm  Clock 
Thecldch  itiat  sgot  tT^li  6-5'LEDs, 
i3/?4  nour  $noo2e.  24  hout  alarm  4 
year  calendar  battery  backup  and 
lots  itiore  Tfie  Suf^e*  70Ol  chip  ^5 
u$ed  Siie  5x4x2  inches  Complete 
kii  less  case  (not  availob^i 
DC-9  $34.9S 


MB' I  Kil 


$4  95 


Umier  Dn^h  Car  Clock 

#  |[iml?o  REb  lEDS  "*^  AccufKY  '  lia't%l^  "'^i 
1  Mm  hocmuii^  Ebsptay  biJiilii.  wrih  ^mttuom  *r.i^ 

OC-T1  ciGCh  w»in  mt  J    -        •  P<1  fir  t5  kill 

OM  t  ■dJiFirmer  Ktjipfvr 


W  1^  time  Ol 

Buns  ort  S-15  VDC     La*  cijit^fH  r?  imaN  t 

•i.n  nantn  BCCui«Ei^  Tfl-J  4(p|  I' 


Yfdieo  Terminal 

A  compiBffll'^  *f  f '  ■  rinf*'fls^**«f  ^PitkJ  Hone  *»£*«?  ^pfffi  n  3^1  -:  ^'ft    B  i^  i  Mri«  r»itiy  Bf  A5C  f  1  >  *|f  P- 


PARTS  PARADE 


•  "■««  utW  lOrt  le»«r  <:?--         ■  ..T,:i  an^j  h^is  BS-. 
^rKiiifH'  vjrhnM  ((rid  fLimrf^H*  rfocitrrwHi ninon 
nr  f;j>n   i4-imirial  cflrH  «ir  {add  180  00  For  wred  urlil^ 

■  ■  i  ■  1  ■  ■ 
''srti|li1nr  hil 


■  ■  ^* 
A.LCOTJJal'IMi^i'i'L  Jlklb'li'  I 
'y  i"r-rjh  mnrr-iTi'  irnJ  niipin, 

'    ^  i:CIJrd     Kilt 

linn 

IT  II 


IC  SPECIALS 


LINEAR 


&6lj 
3900 

enae 


TffrTi 


H 


It.SO 
(ISO 
f  .4S 

fl.OO 
11.00 
11.00 

toyS30E) 

$  »I9 


TTL 


MSM 

$.40 

7447 

1   tiS 

7475 

l.so 

7490 

s  sa 

74 IW 

$1.35 

4011 
4013 
4046 
4049 
40M 
4Sn 

4Sie 


CMOS 


Ifff 


jKh  •' 


,30 
.3S 

40 

11:39 
tf.fS 


READOUTS 

*n£i  %ia  4  cc 


lai' 


TRANSISTORS 


;S39D4  l«>MC*f 

''■-■"'"■?  PhP'C^ 
Msi44WMPfi|  C*F 

2NB4EnmPf:*f 
2*617VUHF«im 


3«?*4«UJT 


4.t1« 

<>-(i  do 
irtAl 


i-ntt 


Realstor  Asa  1 

Asaortment  ol  Popular  wafues  -  v* 
watt.  Cul  lead  (or  PC  moudlrng..  '.Y' 
cenien  W'  lepda.  b^g  of  300  or 
more.  . 

$1.50 


Switches 
M^^i  teggie  SPDT  SI  (W 

Ri?d  Pustibultons  NO        S/St.OQ 


SPECIAL 


1 1C9Q 

1P116 

7?0« 

7  30  7  A 

7216D 

7107C 

5314 

5375AB/G 
7001 


$13.50 

i17  50 
S  S  SO 
»21  00 
$12.50 
t  2.«5 
$Z.$5 
Sb50 


FERRITE  SEADS 

fi  Mcii*  B*nj*^  H*#fli         M1  DO 


Socket! 

e  Pfn  10/12,00 

t^  Pin  10^$2  00 

iCLPin  lO'f^OO 

?4  Pifi  4/S2  00 

?frpin  i/S2.00 

40  Pin  3/ $2.00 


Diodet 

S  t  V  Zener  20,^11  00 
i^i9l4  Type  50^$1.00 
lHV2Amp  a/$1.00 
100V  lAmp     I&/I1.00 


EMrphtmes 
3"  leads.  8  onrn  good  Tor  sTrsall  tone 
ippjkBrs  alarm:  ciocVs  •etc 
10  lor  SI. 00 


Mini  B  ohm  Sp««kar 
AppiQ*   2'-«     diam    Rountf 
lypt  loi  fiiJ^os  fTHke  eic 
3  tof  t2.(M} 


Cryilalt 

3  579545    MH£  $1.50 

10.0GOOO    MHZ  15,00 

5  24eeO0    MHZ  $5,00 


- 


AC  AiiApliir» 

C^urytrr^^ilil   110  VAC  plu^] 

a  ^  vt*c  ia>  30  mA         IT  00 
HE   Vdc  (fii  leOmA  S7  50 

IS.  v*c  &  aSOm*        *3  do 


S&II4  Sijiit  BuFJvrs 

sma^l  buzzer  460  h/.  ««  dB.  »ourid 
oulpuT  on  5-T3  i-dc  al  10-30  mA  tTt 

compBtiCile  1150 


Slug  Tuned  Co^lt 
Small  3.' 16"  Hex  Slugs  turned  corl 
3  turns  15/11.00 


Audio 
Preacaler 

Make  high  resolution  audio 
tneasurrnems.  greal  for  musical 
instrument  tuning,  PL  tones,  etc 
MullipllosaudiO  UP  in  freqtJency, 
selectable  3(10  or  ji  100,  gives  01 
HZ  resolution  with  i  sec  gate 
timet  High  senBitivity  of  25  mv.  i 
meg  Input  z  and  buiiMn  filienng 
giives-  great  pedormance.  Runs 
on  9V  baltery.  all  CMOS 
PS-2  kti  $29.95 

PS-2  wired  S39-95 


600  MHz 
PRESCALE 


1~"'     III         -^^^M 


Extend  the  range  of  youf 
counter  to  6O0  MHz  Works 
with  all  counters.  Less  than 
150  mv  sensitivity  specify* 
10  or  -TOO 

Wired,  tested,  PS-1B     $59,95 
Kit.  PS-IB  S44.95 


AC  Outlet 

Panel  Maun  I  wilh  Leads 

4/11.00 


CAf»ACITOn$ 

TANTALUH 

1  A  uF  »V  411  «i 
auF  aw«/*lM 


ALlMMHIiK 

lOOOuF  ievn,:y,t    s» 

500af2OVA^i.         liO 


toi^F  i^v  n^i^iiifi/SiJXi     Drf7  iw 


DitK  CCfUMiC 


>»11H 


'§»*C  pro<Juc«;-15w  .  -ra  $1.25 


3M  K»  li^n  Trim  PqI    $1,110 
IK    aOtumfranftlt    f  30 


C»ivnic  IP  niivt* 
&  W  i*«ry  ahJnrp     t1  SO  •m. 


Spf  «gii«  '  3-40  p< 


30  Walt  2  mtrPWR  AMP 

Simple  Class  C  power  amp  features  8  tfmes  power  gain  1  W  m 
for  S  out.  2  W  in  for  15  out.  AW  in  for30  out  Max  output  of  35  W, 
incredible  value,  compiete  with  ali  pafts,  less  case  and  T-R  relay 
PA-1 .  30  W  pwr  amp  kil  S22-95 

TR-1,  RF  sensed  T-H  relay  kit  6.95 


MRF-?3S  Transmlof  as  used  *n  PA  t 
B-lOdCiQSin    ISO  mhi  S11.95 


RF  actuated  relay  senses  RF 

(1W)  and  closes  DPDT  relay 

For  RF  sensed  T-R  relay 

TR-I  Kit     f6.95 


Pow^r  Supply  Kil 

Complete  triple  regulated  powin 
Supply  prQi' ides  variable  S\Q  IflvOlt&at 
200  ma  anii  *S  at  1  Amp  Ejicelliirnl  (pad 
f emulation  good  tiHefirhg  ^nd  smaii^ 
Sift  LesSilranstormefs. re<|uire3€3V 
#  t  A  and  24  VCT 
Complete  *trL  PS-3LT  %&  SS 


CnriL^  Hi^roptioftc 

Small  1"  diam^tef    -"  thic^ 
cr^laf  ffiilie  cartridge   S.7S 


Chassis  mount 
BNC  type  SI. 00 


25  AMP 
TOOV  Bridge 
Sl.50  each 

Mint-Bridge  50V 

1  AMP 

4for  S1.Q0 


Mjoj  RG-f74  CoaM 
10  ft.  lor  trtio 


Nice  tfiMMtf  dgrs  &  l(H  II  OQ 

\^  fhifetw  Gromir^u        1|}  lor  f  i  09 


at  cfVotcs 


Fam  Bag 

dtc    zis>i   ~vi<    rwv^im- 


6p*n  I^iipit 
mA-10Cl3  «f  CtOC* 
pncv 


inotfui« 


L«n    -  yihjf  ctiivice.  please  specify 

Mfm  RhI.  Juntto  fted,  l-Igh  Inlotsty  Fled  niuminaiof  flad  t/S1 

Mini  Yellow^  Jumbo  Yeliaw   Jurntio  Green  f/|1 


OP -A MP  Sfi^caal 
ei-F£T  Lf  13f4i  -  Direct  pm  fw  ptn  741  compaimle  but 500  000  MEG 
input  f  luptf  low  SO  pa  input  current,  low  poi^er  dram 
SOfo^ttKity         tl.M  10  lor  S2.00 


7«MQ 
7gMG 
723 


7B0& 


$1.2S 

*1  zs 
sso 

t1  IS 

fioo 


Regulaiori 


7812 

S1O0 

781 S 

Si  00 

79te 

St  25 

7912 

1125 

7915 

tt.» 

tfrnnk  fo  '«'  dnvf  lor  ftpbcn      M/ilOO 


To-?»He8lS*rAi  S1«rf1« 


Vsrvctori 
HOCOrota  MV  2209  30  PF  Nomjnal  c«p  20-10  PF 

JOHch  or3/S1  0& 


TunaOta  irvi9« 


Opto  Isolators  -  4N28  type 

Opio  Reffectors  -  Photo  diode  +  LED 


1.50  ea. 
$1.00  ca. 


MOltii 


Motti  Plm 


owef  1  meg 


CO* 


•It)  tiignt 


2S0  {Mum  lo 
3  lAT  II  de 


i^RearferSewce— sffspagfl  J  95 
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Bargains 


SOLDERTAIL  SOCKET  SPECIAL 

14  pin  50/S4.95        16  pin  50/S4.95 
20  pin  40/ S 4. 9 5        24  pin  30/S4.95 

40  pin  20/$4.95 


18  pin  50/S4.95 
28  pin  30/S4.95 


TRANSISTORIZED  SPECIAL 

If  you  Ever  needed  lo  stock  up  on  transistors,  you  had 
better  do  it  now.  Generai  purpose  NPN  transistors  fslmi- 
lar  to  the  2NJ904)  are  now  100/S7.95,  white  general 
purpose  PNP  transistors  (similar  to  the  2N3906)  are  now 
1 00/S8.95.  Quantities  are  limited  at  this  special  price. 

THE  CLOCK  AND  CASE  SPECIAL  CONTINUES 

The  MA  1003  is  a  great  car  clock  module;  it  includes  a 
hiiUt-in  crystal  controlled  time b as e^  runs  off  -f-}2V  DC, 
and  features  blue-green  fluorescent  readouts  for  easy 
visibility.  The  case  has  an  optical  filter  to  bring  out  the 
best  of  the  readouts,  along  with  mounting  hardware  to 
attach  the  clock  under  for  on)  your  dashboard.  S\9 35 

16K  DYNAMIC  RAMS:  8/S87.20 

Ideal  for  expanding  memory  in  TRS-SO'^  -I  and  -II.  as  well 
as  machines  made  by  Apple,  lixidy.  Heath,  newer  PETs, 
vtc.  Low  power,  250  ns  (4  MHz)  parts.  Add  $3  for  two 
DIP  shunts  fflus  TRS-80'^  installation  instructions. 

*TRS  80  is  a  tmdemurk  of  the  Tandy  Corporation 

WE  HAVE  THE  VOLTAGE  REGULATORS  YOU  NEED 

Positive  I  A,  TO-220  package,  78  series  only  $L38  each. 
Choose  from  ^5,  -^6,  '^-^,  +/2,  -^15,  -f-I8,  and  -^24  Volts. 
Negative  lA,  TO- 2 20  package,  79  series  only  $1.49  each. 
Choose  from  -5.  -6,  -8,  -12,  -15,  -IS\  and  -24  Volts. 

transistors  &  FET's 


2N2221 

2N2222 

2N2907A 

2N3055 

2N3904 

2N3906 

2N4124 

2N4304 
2N4400 

2N4917 
2N4946 
2N5227 

2N5306 


2N5449 
2NS484 
D41U1 
D44C4 

D45C4 

D45iI8 

T1P3055 

MPS3694 

FPTIOO 

FET-I 

FET-2 

FET3 

FET-6 


NPN  TO' 1 8.  unmarked 
PNP  TO- 1 8,  unmarked 
PNP  ffiastic  case,  itouse  nmnher 
NPN  TO' J,  house  no,  power  type 
NPN  TO-I05,  house  number 
PNP  TO- J  05,  house  number 
30V,  200  mA,  S50mW,  TO-92 
wj  minhPE  1 20  to  360 
TO- 1 8  plastic  N-JFET,  gen  purp, 
NPN  plastic,  house  number 
PNF  TO- 1 06  case 
NPN  TO- 1 06  case 
Ideal  small  signal  3  lead,  silicon 
trafLsistor,  PNP,  TO'-92^  30V 
Silicon  transistor,  TO-92,  Darling- 
ton NPN  25V,  300  mA,  400  mW^ 
hFIi  7000  to  70000 

Silicon  NPN  transistor 

Rf  N-FET 

PNP  TO-202,  I A  max  power  type 

TO-220,  4A,  30W,  55V,  NPN.^ 

minimum  hFE  25 

TO-220,  4A,  30W^  55V,  PNP, 

minimum  hFE  25 

TO-220.  house  mtmber,  PNP,  iOA, 

50W^  60V,hFE60min. 

Silicon  NPN  power,  tab  case  elect. 

NPN /general  purpose 

Ph  o  t  o  tran  sis  to  rs 

DuaiN-JFET  VHF/UHF,  TO- 1 8 

DualN-JFET  VHF/UHFamp,  sim. 

to  2N4416,  TO^IS 

Dual  N-JFET  low  noise  audio  amp, 

TO-18 

House  number,  general  purpose 

631  type  dual  gate  MOSFET.  Ideal 

for  RF  amp/ mixer  applications 

with  a  dB  NF  at  200  MHz 


7/Sl.OO 
5/$  1. 00 
5/$  LOO 
1/S0.75 
5/SLOO 
5 /S  1.00 

3/SLOO 

2/S 1 .00 
5/Sl.OO 
S/SLOO 
6/Sl.OO 

6/SLOO 


3./$  LOO 

6/SLOO 
3/SLOO 

1/S0.50 

l/SO.75 

l/$0.75 

3/S2.00 
1/S0.75 
4/SLOO 
1/S0.50 
3/SLOO 

3/SLOO 

2/S  LOO 


SPECIAL     SPECIAL     SPECIAL     SPECIAL     SPECIAL 

.0/  ceramic  disc  capacitors^  with  full  leads  (nor  cut  for 
PC  insertion).  Ideal  for  byfmssing  TTL  and  other  logic 
circuits,  audio  coupling,  and  audio  bypass  api)lications. 
Available  in  quantity  only:  500/Si6-95  ur  for  even 
greater  savings,  1000/S30.00.  Stock  up  now! 
SPECIAL     SPECIAL     SPECIAL     SPECIAL     SPECIAL 


resistors 


Va  Watt  only;  may  be  5',f  or  10%.  All  resistors  may  only  be 
ordered  in  multiples  of  100  (i.e.  you  cannot  purchase  one 
2. 7k  resistor,  you  must  order  100.  200,  300,  etc.). 

EACH  VALUE:  SLTO/liuiidredC^  pkg) 
TEN  VALUES:  $15.30/thousand  (lOpkgs) 


82  k 

91k 

100k 

110k 

120k 

130k 

150k 

160k 

180k 

200k 

220k 

240k 

270k 

300k 

330k 

360k 

390k 

430k 

470k 

510k 

560k 

620k 

680k 

750k 

820k 

910k 

l.OM 

I.IM 

1.2M 

1.3M 

1.5M 

1.6M 

1.8M 

2.0M 

2.2M 

5.6M 

6.8M 

22M 


TF.RMS:  Cat  res  add  tax.  jAHow  3%  shipping;  excess  refurutta.  VlSAjMaster- 
charge  call  our  24  hour  order  desk  at  (4  ]  5>  562  -0636.  COD  OK  with  street  ad- 
dress for  VPS-  Special  prices  i^ood  thraugh  cover  month  of  magazirte  while 
supplies  last:  other  prices  suhfect  to  change  without  notice.  Add  SI  hatidling 
to  orders  under  Si  S.  ^I'hattks  for  y&ur  businessi 

SEND  FOR  OUR  CATALOG  TODAY! 


1.0  Ohms    47  Ohms 

2.0k 

1.2 

51 

2.2k 

1.3 

56 

2.4k 

1.5 

62 

2.7k 

1.6 

68 

3.0k 

1.8 

75 

3.3k 

2.0 

82 

3.6k 

2.2 

91 

3.9k 

2.4 

100 

4.3k 

2.7 

110 

4.7k 

3.0 

120 

5.1k 

3.3 

130 

5.6k 

3.6 

150 

6.2k 

3.9 

160 

6.8k 

4.3  , 

180 

7.5k 

4.7  < 

200 

8.2k 

5.1 

220 

9.1k 

5.6 

240 

10k 

6.2 

270 

Ilk 

6.8 

300 

12k 

7.5 

330 

13k 

8.2 

360 

15k 

9.1 

390 

16k 

10 

430 

18k 

11 

470 

20k 

12 

510 

22k 

13 

560 

24k 

15 

620 

27k 

16 

680 

30k 

18 

750 

33k 

20 

820 

36k 

22 

910 

39k 

24 

Ik 

43k 

27 

1.1k 

47k 

30 

1.2k 

51k 

33 

1.3k 

56k 

36 

1.5k 

62k 

39 

1.6k 

68k 

43 

1.8k 

75  k 

3/S2.00 


GODBOUT  ELECTRONICS 
BIdg.  725,  Oakland  Airport,  CA  94614 
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MINIATURE  SCREWDRIVER 


^A%" 


RUQCED  CONSTftUCTlOtl 

imriOF  uses -i.v  TIP 


2/^1.00 


MAGNETIC  RETRIEVER  TOOL 


SinOI^JQ,  LIFETIME  MAGNET 

MRr22S1 S3.95 


Pickl  up  flMbJVB  rnetfl  parti  at  molt 
in  hard'Ta-fBacti  pJaDfL 


CGNTIfiENTAL  SFECtALTlES 


LOGIC  PROBE  KIT 


SPECIFtCATlONS 
Input  fmp#dBTicer  300,000  Oh  mi, 
Threihddt;  "U>"  30%Vcc  -  "Mi"  70%Vcc 
Maxirmim  Speed:  300  nsec..  1.5MH£ 
Input  Pfotectjon:  iSOVOC  conwuou*  11 7 VAC 
fw  15  s«- 

Vonmr:  30mA  #6V  -40*nA  #  1 SV  -  25V  mix, 
rfiverB«  village  protected;  36"  cabJ^e  with  color 
coded  clrps  included. 
OperstirlQ  Temp-!  O-SO'C- 
Dim^nsi^ns;  5.SL  x  1.0W  k  0.7O  in, 
{147  M  2Sx  lamml 
W«ii|hi-  30  oz.  r&5  giti) 

LPK  1 -- S2T.3e/Kit 


/////i; 


MM 

m 


imm 


m 


Proto  Clips 


f 


16-PIN  CLIP 
24-PIN  CLIP 
40-PIN  CLIP 


PC- 14 
PC-?  a 
PC '54 
PC-40 


%  4.&{} 
S  4J6 
3ia.D0 
SI  6.00 


Proto  Boards 


pe4 

PB  1D0.  ,  ,  . 
PB  101  .  .  ^  . 
PB  103  ■  ■  .  ■ 
PB  103  .  .  .  . 
PB  104  .  .  »  . 
PB-2G3  .  .  .  . 
PB  StJ^A  .  .  . 
PB-ZO^AKrt 


,  ,   *1795 

.  .  .  22  95 

t,    mm    ^r**j  S'S 

. , .  M.gs 

.  .  .  99,95 
.  .  155.CH1 
.  .    131  00 


Jumbo  6-Digit  Clock  Kit 

*FmiT  JOb^^tit.  Bro  IW43  jnTrii, 

*  Sw  It  en  11  for  noun,  rturmtB^  and  nciKf  functi-onii 

*  Hotjrt  i4il<y  vF«Vf«&l«  to  s  r^i 

*  Slmul«1«Q  walnut  »»« 

*  IB  VAC  Dp«i'«tiOE'i 

*  l?ar  34  nout  olMtitlon 

«  )nclua*l  «li  camDormntu  CKC  vi0  w«lt  troniifDfTri*/ 

JE747 $29  95 


MICROPROCESSOR  COMPONENTS 


Mtum 
in* 

ISM 


PitofiFV  Inmnipl  Cortrof 

Bl-[}>l«^l|UIIJl  ijS  l}fH«| 

Clock  dvitiohorvEKiirtr 
HiaD<l4 


«»i 


MCSKIO 
UCM2I 


ititfitfn 

14|t^^ 

iiocvKn — 

MPU  i(4if  Ckmiffldi  flirtl 

\2&XtttmuPMin 

PiHiEih   lidnr  i^d«pt  (MCiA^l 

Priotitv  ImnrriiipE  'ConttAUlf 

<H«  ipi  apMiioocii 


341 

KM 


-wonnaaiHii  wuiUMJ- 


ESQ? 
MBS 

TMSMOLlL 


DPIJ 
CM 

CPU 

1^1  J 

fl-IJil  m™  w.'clDck,.  RAW.  l'OynB 

CPU 

Ifi-Blt  HfflU  w>'ilBi]inn 


919 

7.41 

ie.99 

t4» 

r«i 

TZtt 
I5.tt 

i9.n 

IV  IS 

II  95 

ivje 


iii-aQ 

UMillnii] 

V-^iio? 

UufMMuM 

1«'»60 

Ll«*[  Uanual 

2fiK?t4|]|r 

eMntMSi 

Stiaeii 

CHWHrSi 

an 

tin 

MBAt 

tlOO 

le^^i 

;!inijsiffij 

asM 

^ffl^ 

t0!4K1 

nija 

ia?4i(i 

aitu&mf 

?AfilC4 

^113 

mX4 

^11* 

10^9^ 

31  Mi 

IBftliU 

ilT4-3 

16MW 

JIUL-] 

W4U 

&1*1 

ma* 

niR 
tli 

ItlB 

1» 


Swie 

SUIkMUG 
5t»tle4B«ln» 
4iOMl 


4IPD114 

fMS4a44. 
4SilL 

rk^4«4» 

flrr 


1 

an  I 

4K 

IftR 

i*r«w 


ifrnvnc  ii  Mfn 


Siibe 


iwri 


1149 

t.74 
IDS 

4fiS 

114 

19  IS 

mm 
a  B 

i» 

1  7i 

*m 
*» 

•  e 

«f  ■ 


ommt 

Mf-i  :)^  flu  $l|itK 
[hiHi  1:1;  »it  SmbD 

Doiii  zs«  ait  $i3K 


n 

40t 

US 


|;;T(i>  'IMflulrEi  vtujite  -  SV  ;p«Wfr  sn^f 

TMBaS32  4*!JI*  EPflllM 

mW  BK  tPftUM 

IflBtl  mr'  EPMM 

3303  nm        i^uiOS 

|]|i-lii(1feii)  tlM  ToiU 


4X4 


NtotliQlHI 


noin- 


]ifi    aoK 


S«^ 


TiUI 


tit 

at 


m. 


U 

Mm 
tm 

7tl 


JE600  HEXADECIMAL 
ENCODER  KIT 


IIITWES^ 


1(^ 


tc  uMwiecv 

fULL  S  BFT  LATCHED  DUTPUT— 10  KEYBQAflD 
T'lri  JEDOJ  EnciKle!  Kii^banrd  grB^^ea  \*ii  ld|}4ijtE  Iflitadeciniiii 
■  <;irt  OfHluwl  ll4<n  wnNnW  avy  niitti  tB  HiM  ttwi  jtfoj  - 


flMLiOi 

JE6Q0 «  ■  S59,95 

H^MriiniwI  IC«v|iHt  onl^    514  J5 


DIGITAL 

THERMOMETER  KIT 


wQufll  Mniari-ivurtcnJPO  contrdl  tar  io 
doar/aijldoor  c^  duil  rnonitarlna 
«CDntinu0ui  LEO -8"  hi.  d  IIP  Lav 
•  l=l«r^y«     *0*P  ta  19B^  /  •*0^  W  tOOt 
■Acfui^vev   J.f^ncHnlrui' 
-^t   for   P«|Kr«ril^rt  iH  C«I4jm»  (flMlina 
•Sim  «silnw1  cvH     AC  )i>««ll  Jidaptw  Ir>d4 
•Sum:  I^IM"' H-B-S'l' W»  1  3f«"'0 


JE300 


.S39.95 


i  rm     c* 


JE701 


•  Brifl-ht  ,300  hi.  camm    «4in- 
ifdB  dliplflv 

•Umi  MM6314  cJOCK  Clhip 

•  SuviicN«i   tiir  haur>,   mlriLLiea 

*^'-*r3,    MUEV    Vl<Wflbl«    to  ?D   K, 

»:^  iTiutattd  w*!""!  c»«» 

•  115  VAC  MMrvtion 
*13  or  34,  hr.  opcratlOin 
*lrhCl„   Sil  cx^rnp^nanti.  e«4*  A 

w«|l  tr4ntpio<rt'™«* 


6-Digft  Clock  Kit    $19.95 


Regulated  Power  Supply 


Uses  LM309K.  HeaT  sink     ^ 
provided.    PC   board   can^    ^ 
ftruK^km.  Pfiwides  *  $olid  ^~ 
1  arv  #  5  waltj.  C»n  mpfilv  itp 
to    ±&V.    ;§V    and   -.12V   with 
JE20G  AdBplgr.  hncluiiei  compo- 
fyents,  hsfdware  and  jnftructioni. 
Size:  3W'  x   B"  jc  2"H 

JE200 $14.95 


l^^#: 


ADAPTER  BOARD 
-Adapts  10  JE200 - 
±5V,  laVaraJ  !:12V 


DC/DC  converter  *ith  +BV  input.  Tor  rod  il  hi- 
spood  switching  XMFR.  Shi3rl  qifcuii  proti^r:i.iiii. 
PC  boflid  construction.  Piggyback  to  Jb.  2iiQ 
board,  Si^a:  3%"  k  2"  k  9/16"H 


Vd 


JE205 


■  *  *  t  * 


«12.95 


62'Key  ASCII  Encoded  Keyboard  Kit 


Th*  JE6 1 0  62  K* V  A  SC 1 1  E  njjoci  ad  Kti  y<faD»ril 
K^t  can  bt  liitifH9«flt>  into  most  any  Cortrt- 
iM^Ar  «y£t««n.  The  J£Gia  Kit  cUTtt^s  ciam- 
plAll  vwitfl  in  Jfidustrk«t  grwdbv  kiyboanl 
B*n£fl  HHnibly  46Z  kev't.  IC  ».  KKkvtt. 
CAfin^etor.  •laetr^iic  CDfnpKSCt^fici  and  ■ 
ifcMMiii  TidTil  ptmtta  WTrni^  bowif.  Tli« 
haybPfd  MP^frybiv  rK^uim  «§V  0  ISOniA 
■nd  -1ZV  #  lOmA  1(v  ap«ratii3n 


FEATURES: 

■60  Kvyi  g4itV«-aT4i  tb*  full  129  cfHT- 

actm,  upp«f  and  loMrw  case  ASCII 

vrt 
■ftillvbvtfarHl 
'2     uiar^^afine     levvi     |H«rldad    fQ# 

EAmam  HiPfiiicatrtini 
*CifH    kKcti    lut    upfi«#    i^oa    only 

•IpKa  chjiracian 
«Ulilii««   •    337fi  t4ll  p^nh  uwodtr 

nad  only  Ttiflmofy  chip 
■Outputi    diffletly    cQnlp4iTiblB    vtixh 

TTL^OTL  or  MOS  Ionic  arrsyi 
'Easy   rnttrfKing  with  ■   l6-pin  4^p 

or  18-ttin  4do€  canrMctor 

JE610 $79.95 

62  Key  Keyboifd  only  .  ,  ^4 JS 


HICKOK 


LX303  Portabia  LCD  Digital  Multimeter 


■  Pin        1  ■   1=  li"    i     I" 

*i*-iitp 

•IDO'   , 

*F-ikl  4inH  tmif  n^|,||krlEf. 


IJI  !]iii|>iy    *0m'\  no  Hovivt  P(f<i^i.uii«iv,irr  m  U'V  lialI'Mv 


1 1  J, 


IflVat*^ 


^±J 


to 


Digital  Multimeief 

lieV  *!!;  ADAPTEH  .  .,, 
PAQDfiD£AflF|V|MQCA$E 
X  SO  DC  ^NpaE  ;UJ APT  E  n  CUO  la  I'DK  I 

*iOi(V  nc  f  Hoae 

10  Mmj  DC  CstteSI  ^tNpK' 


•"*'*'"*^*"'^ 

$74,95 

7  IHl 

7  bD 
Kl                                 M.S& 

t4tt« 

StO  00  Hilt    Oii«r  -  U.S-  Fundi  Only 


SpK  Shviiu  -  2S< 

190^1  Catalog  AvaOibl*  -  S«nd  41^  stk^fp 


—Add  S%  phtsSI  fn^jrafw*  lif  ttatmdt 


i^3e 


ameco 


ELECTRONICS 


PHONE 

Of^DERS 

WELCOME 

1415)  5d2-B097 


MA  ft  ORDFM  i:u:CTROMCS-  WQRLDWiDE 

1355SHOREWAY  ROAD.  SELMONT,  CA94002 

PRICES  SUBJECT  TO  CHANGE 


The  Increifible 


$139.95 


Kit  Only 


ditt  Fwtn«l  iMTBtuvTMl  ifni  \TMiim  tt>  mirfc  Hvai  i^tHcd 

ctpiMW  4icti  diimdvrj. 
HKHrra  fhiltiMl  f  ntqutiiei«|  . .  2DC5  Hi  IdI  &|MH.  122b  Hi  lor  irmrk, 
rrinjinij.  ttiintifl  FfW^HHllI     .$«lEh  akciiUi   lejw  |nonn;|l}       VQT^  npEt 

i!?B  nujPli   Hij^      4»  WW,  JTft  fflirk 


....    ,    in  VIC.  MiM  ^int.  i«^ 

.  J*  uwiuiMiiiti  nesM  AT  a  Hifto  r  kf  r 

pnnlBl  mvfl  twd  Wl  HBiftpwfl  liMwlW 


TRS-80 

16K  Conversion  Kit 

Eupmti  your  4K  TR&80  SyftHn  to  IfiK. 

Kit  oo«ne*  cqwTffOw  with: 

•  ScttcA  L/('|>416^1  I1GK  DviuoHc  Rjnn}  2S0NS 

«  OftCURIBRtaliQA  fo( 


TRS-16K 


d     r     4     *     *■ 


$75.00 


JUST  UURAP 


^30  AWQ  «ir« 
^  QatflV  ctki  in  or 
|witil'lO'-pOpnt 

}Ui1  wtip 

fin  Mfl. 

JW'l  W 

JH-I  Y 

J*1R 


•  .03S"  «|iMir*  posts 
•Stiifi-tn  c«i;  ^»ff 

•  InciudvffNO  h.  «»irt 
or    flittirrti   f*quin)d— 


eii» 


Pr* 


S14,9I 

r4,95 

14J5 


JUST  UURAP^  Replacement  Wire 


B  JW-B 

R-JW-W 
R-JW-Y 
-   I'vV  rt 


Blue  .  .  . 

whm .  ^ 

Yellow  . 

Red  . . . 


»0  ft.  MP 
50  ti.  roli- 
EO  rt,  rplJ 

30  h,  ro^J 


2.99 


JUST  UURAP*  Unwrap  Tool  S3.49 


Vacuum  Vise 

Vii^uum-bttiieti  light-duty 
vlt#  tar  imatl  canipoi>»ntt 
mtvi  #H*rTiJ>llefl.  A&S-een' 
rtrucriOfi  1  V  i*vy|.  IV 
trovlM  Ctn  be  p«f  fTi»n«mty 
inctttlfld-. 


W-1 ..$3.49 


AOiUSTABLE  WRENCH 


o 


<TwQ  Sizts   G'  and  10" 

'ChfOiTl*  VdrlfdiUFn  SlACl 


r'- AW-6 .  .  S4.95      10'~AW-10..S6.95 


JOYSTICK 
VIDEO  CONTROLLER 


-IDEAL  FOfi  ALL  VIDEO  GAM£&  OH  REMOTE  CON- 

TflOL  PROJECTS 
-SMALL  CASE  SIZii  1-1 /Z"M  k  Zl/B"*!  x  4  5/1fl"L 
-  2  MlNlATUREPOT£[yTIOMETEft£-40KOHM  EACH 

•  SPST  PUSH  BUTTON  COMTROL 

-SWINE  CONNECTIOM  CABLE  -  B  FEET  LONG 

*  RUGGED  PLASTIC  CASE 

JVC-40 $4.95  each 


t^  Reader  Service— see  page  f  95 
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OCIATED 


Sn  3-381 -SSOO 

B01  2  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 

CALL  US  WITH  YOUR  REQUIREMENTS 

AMERICA'S  NO.  1  Real  Amateur  Radio  Store 


^■^f?? 


w.;: 


\w 


<-ii#«-h<Ki- 


I  I 


■»♦     "J 


^mm     i 


>   i 


..J 


y^y^<\ 


.%m 


^HMtii^*^"^-'. 


?^"^j 


•«^- 


*  *■- 


*  i  ^1 


.**.t5^ 


.^ta«#. 


^*i 


b*V*< 


,.»Jk-^^. 


*      ■ 


t«*     ■ 


*  '  ^  < 


4m  *** 


19* 


*  *  * 


Associated  \A/ants  to 

GOT  YOUR  BEST  DEAL? 
31  3-381  -SSOO  -  NO  TRAD 


UY- 
THEN  CALL  U 
E?  ASK  FOR  EXT 


NOTE:     SEND  $1.00  FOR  OUR  CURRENT  CATALOG 

OF  NEW  AND  RECONDITIONED  EQUIPMEN1 


^ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF 

UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIS! 

SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 


BACK  BY  POPULAR  DEMAND    OUR  WORLD  FAMOUS 

POIY 
PAK/ 

Buy  any  item  on  this  page  and  get    2nd  item    of  the  same  cat.  no.    for  only  one  penny! 


"HALL    EFFECT"  MAGNETIC    FIELD 
TRIGGERS  DIGITAL  SENSORS 

2  FOR 
$1.99 

4  FOR  $2 


Cat.  M*.i2GUCIir 


UnuALidl  device  tn  a     ^  prn     1'^f  ^hj    pacliagf  la  UB«d  in  poiition. 

iwcLHiciii    and    (^ntaLtlfiui    iwitchiri^,    *he!f«   ttie    "HaU    FJfe>ct" 
dt^Lerio  A  mwitn^tic  fiekcl.  firvECt  fanititiia  oF  a  atlkun  HjlH  n^ntrit 
lOTi   dlfft^renH*!    ujntjlifier,    Lnjllftc',    dual   apfrn   -t^Ht^Lar   PHtput 

«ta^4*and  a  vQEuk^e  n±j{tu)#tor.  By  plHcLnft  A  am-all  PM  mi^nvl -cr 
»ny  ma^netLC  fi«ld  wer  devLct  (750  j(ai]fl»  maitmutn  and  100 
j{aua»  cnmiEttum'  ^'ill  IrL^^er  to  "ON''  or  opflrating  poinL  ^fD  20 
mi]>  tas^h.  VCC  oparat*!  from  5V  la  16VDC.  DLIAL  OUTFUTS, 
"ON"<;urrant  2t>  mil  A.  Dj-svaa.  Atri)..  tTJac^a.  TTLand  DTLc<fimpiaU 
hlv.  ^Tivr  Un^  opt:T»t.td  l<?a-dH    sic.  fiinttlar  nt  lKiNJ2[llM 


WORLD'S   SMALLEST  JOYSTICK 


Tinv  l-i/S'  aquHTe  cute  wiLh 
^"\ang  metaJ  bandle  Ihst  cotI' 
trcils  inini^tuf«  ^flK  and  4&K 
pot«.  Ciibc;  Lk  r« movable  ^^aIll 
pJAAtE?  tzasB,  H»  19  ^FST  dvila 
entry  Lype  ptieti  Hwikh  Rpsls- 
tancB  variM  with  iingli?  ot'  the 
hamdte.  Id-eaL  for  micro-ciri^LLitr^ 
prLiietta.  With  &  ennductoj',  ,5' 
innu1at€d  card. 
Cit.  No.  «2CUA347 


$799    2  for 

Mounted  In  2-3/8  x  4-1 M  x    <\\  ' 
1  -3/S  '  Plastic  Enclosure        \^  \  Ir 

With  Data  Entry  Control 
switch 


5  WATT 
MONO  AMPLIFIER 

$6a99  '"^ 

WiHjMirt*  ]  £^  VnC  L£t  produce  A3Vr  KMI^.  I$W  mA«:Vrnig  4  vbmt 
frtijj)  20-4tJK  Ht.  THD:  O.S't  li  SW  ^  1  Ktu.  I  nc  Liidea  hf  Jitsin  k^ij 
SGS.'ATFS  TBA-fi*]  B  amp  ciilp,  and  eon«nlrtcly  mounted  OFF.' 
ON,  VOL.  i  TONt:  iioiiLrijla.  Sti«:  2-1/B"  x  4-  Ij'S"  1  M/4",  Wt 
4)t.  w/hiL)0]cup  dnl^    Cat.  Nff.  4SCU5€S1 


for 


ULTRASONIC 
TRANSDUCER 


EACH 


S3.99 


Catd  Ma- 
92CU5375 


Sends  4^  Rcii<i]v<iB!  V  <dla-i   1"  dia.  1  'V  wnh  ItCA  type  pKonn 
^ack   For  reir.wtJ>  Cnntrol.  il^rms.  ftU.  Wi:  2  d?. 


3  ELEMENT 
120  VAC  HOTPLATE 

$3.99     2  FOR  $4 

Ti>p  i;;^ufiJLty,  Mulli-Fu/"pjLHfc  HoLplut^  ji'tnerwU-*  up  lo  150  C.  JifU  u 
waits.  KealureiH;  BuiJE-itL  TlierfE'intitat,  N^.m  '"Rt^d  '  AC  Indiirator 
L^mp.  and  ii'E"  Texiutud  glavj  curfat^.  Shv-  I'i^-^f'^  x  &-l}i'4  ■s. 
l.'«'  Wt:  1  lb  2  01 


^'-., ...-'■*  .- 


Cat.  No.  92CU5T23 


'>-, 


%.mt*^ 


fytL  WAVE        SiLlCON 

BRIDGE  RECTIFIERS 


J      J    f       r 


Typ*        C*i« 


tat.  No. 


ROUHR      lur* 
■LOCH       I  Bad a 
BLOCK      IUf« 


i3CU22Tl A 


PRV 

SALE 

2  tor 

zs 

f  .*» 

1.DO 

50 

1.1» 

I.JO 

lf>0 

1.3* 

1.40 

2(K> 

l.GV 

1,7* 

400 

±.2K 

2.26 

«00 

2.»S 

2,36 

S(HI 

3,50 

3.»1 

IdOO 

3^95 

JrM 

1  2  VOLT  ROTARY 
SOLENOID 


GirrnbifruBj  SP^ST.  9F^T.  i-  DPaT.  jh  a  liiif^le;  ti-atep  dcvi-ca.  Uml. 
BwitchcB  cmt  iUp  *iH>i  fh*  application  of  b  IJI  Trolt  sur.g«,  Uwes 
RUtndprd   rgt^^rv  cont^i^t  waf«T  s^^btBm    Knted  IS  VDC   4    1.J!d 
Btnp*:,  i>T\\:y  ]  XS' <■titA■^^  t  2-3.'¥"  Wt:  "?  oz 
Cat  No.  92CU«0S2 


$6.99 


99  eh 


H 


ff 


/ 


^r^i- 


Cat.  Kft.  eacue336 


_y 


SEND  FOft  FfttECAl ALOG 

POLY  PAKS 

SO.  LVNNFlELDj^AOmO 


FLIP-OVER 
DIGITAL  CLOCK 

$7.00 

115  VAC  Operation  , 

Buitt-ln  Alarm  Function  With  24  Hourj 
Dial  Indicator 
a//'  High  White  Numerals        


i« 


KLH"  FM  TUNER  MODULE 


ction. 


Xi3s 


2  FOR  $10 

•  Printed  clrcurt  c^»n struct.. 
I  f  <-"  Pf^ciejon  engjne«reff 

•  Ready  to  go! 

•  W,  ce™p|«e  rw  r.nge  Ss  to  los" 


*  Can  be 


Ctt  He. 


itetf  drcyrt 


\^ 


OPTO-ISOLATOR 


V 


2  FOR  $1.99 


REFLECTIVE  OBJECT         4  FOR  $2 
SENSOR 


«  HIih  R«U«billty 


Cat.  Hn.  *2CUSr«T 


ManufactLired  by  Moneantf^^  thjji  IVlCA?  lype  OpU^wilaiur  l-^hi- 
9]atA  ofa  UqAsL]T£!  sntiLting  diode  that  g:cn«rBtt;e  infrHrcd  ^ittbt 
arid  a  jjlitifih  plai-Laj  ptioLci  dariJng'lQn.  Because  Ihv  oniii*  rudia 
liaji  of  Lh£  aitLiilii^r,  and  th»  on-aAJib  rtapon.B«  of  ihe  det^rl-or  tr* 
hfsth  P«rCH^n.dLcu]AT  LD  ihe  face  of  Lhe  device,  the  photo-dar- 
ling ton  r^^paridit  tv  Lh^  radiaLton  e^utted  TFOin  th»  diode  only 
wh«n  a  rvn4M;i'.i.v«  obj^i;*  [ir  Htii-fatc  La  in  Lhe  fifid  of  view  -of  the 
det«cU3r  SPECS-  VF;].'i&V  Umi  BVCEOl  5SV  Uyp.h  Mai.  Far- 
^ard  DC  Current  impm  duMd  TfirnA.  ii(ife,'Fa3l  is  me  'oLilpui 
darling toni,  0&  mB.  Incrlvdiwdiiia  Hh*het.  i>is*.  .S4J"  »  .H3"»  .S7i!>" 
wiih   SO'  Ft;  Jeadt 


THUMB  WHEEL  POTS 

OnoCR  BV  CAT.  MO.  AKD  RATIHC 

6  for  SI .29        12  for $1.30 


V. 


UPRIGHT 


Z\  100  ohm 

G  130  ohm 
D  2&D  flbm 
[Z  29fl  Dhm 
D  5<M}  flhm 


D  2S0O  D  1(HIX 

9K     a  aooK 


g  20H 

i_i  25N 
G  S.OK 


G  i  mtff 


LI  100  ohm 

D250  ohm 
DSOO  ohm 


LI20K    niSOK 
niBK    GSOOK 

DSOH    Gl  m«c 
G100KG2  m*f 


:    ±500  attm  G IMH  G2.2  mef 
_SK  G2CHIIin3  iri.e£ 

31QK  GS  Fn#e 


SNAP-IK 


4-DIGIT 

HY  GAIN 

LED  CLOCK  KIT 

■  Giant  O.ft^   high  LED  dEglta 
■  Colon  "pu|$atl«i£*^  second    indicator 
•    AM-PM  indicators  I 


$14,99 

2  FOR  $15 


Cat.  No. 
93CU6320 


•  7  PC  •«! 


Only 


EACH 


WORLD'S  SMALLEST 

MtKE/SPEAKER 


*  Dynamic 
Low  Impedance 


2  FOR 

$1.50 

C>1.  No.  92CtJ«31S 


I  '  diam*tsr  elftiieFvi  |*riarmfl 
Aqua3J>'  well  a«  Tni^jropKone  wjlh 
\om  imp«danc«,  i360  otinnal  for 
smooth  baaay  reproduction,  or 
aa  a  fipeaker,  where  it'a  Binail: 
Mcz:^  &uA  ^i-iap  r£itp<in^«  makes  il 
«U9t4bi«  Uw  hiiiidphOFie  r-epLace- 
mnint.    Frc4i]ent.v    Huji po n ji* : 


.    r-'l 


CB-HAM  NOISE 
CANCELLING 

COMMUNICATIONS 

MICROPHONE 


Ctit»  out  fiAla-t  ol  maiEhlnQTy^ 
llifrhw^i^  for  ctujir  transmission 
UMIVEttSALE  Fit*  virtMiillv 
>i[|  tigs  .  .  .  eve » yw liorc . 
DynnrttiC   Ciil'tl'idfie, 


Wtrm    rOlum«  CCKnIroi 

Thft-  imfcn-*r  t«    tint  l*iJl(!fi<T 

Lvn:)  .  ,  ui[E'.iii;^lLc  nckiM: 
rniinr33aiit[.   '     B-iirkK        iwitt- 

n^ilf^^t  A-  ntlk:i|  liii-  IX.  mc'Hf'i 
iiantn.  ftrrij5ii''l  ''triib"  ri-- 
ndfltp-fT!-.       nn!*'      iirfiiirdahiijr-, 

nnhn  ILr,  .sriliiiiivjiy  ^U,5ilti 
II.  fnut  FJTilkjl  i-iirt1,  <-n.M' 
vir^rtiilir  III  lii-i*iiFi*»it  lilm'k 
Itlii«cLT,  .Wirii  wlflinjf  Jnnle'HK'- 
lynm     ^-iw      riP'fi'--      •..[      fif  !■ 


each 

2  FOR 
$10 


iS- 


I    I 


HY-GAIN 

$14  99     ONE  ARM  BANDIT 

MIKES 


2  FOR 
$15 


PJaceu  ONVOFF,  VOE.HME,  SqiJELC:H,  CHANNEL  HKLECTOR, 
5P  BAKER,  jiriJ  D  JO  3  T  A I .  Dl  3PL  A  V .  cos^veni  enlJy  in  the  pal  m  oF 
Yomr  hand.  C^mt-Ji  wfith  6'  naJll 'inqndwctur.  iml«d  ceb]*,  i4*ptt' 
ateJ.  Siic.  4'^  i  ^^.^  i  1'^".  Wt:  9  >;»3. 
Cit.  No.  92CUS9B6 


TELEPHONE 
HANDSET 


only  ^Op99 

2  for  $9 


Hoini4*vt)«|  friihrTi  cU^^  i^^if-  CMid:  L^^ndtt  luii.  |l|ltidl-athlK^il..  !$|.M:   P^v  % 

li  ■/    Wi:  ^  lb«  Cat.  Mo.  92CU«142 


i^  Rsadsr  Sery ice— see  page  735 


^^5e 
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EIMAC  3-500  Z 
Special  price  —  limited  quantity 

$150,001  pair 


ALL  CRYSTALS  S4^S    (exetpi  iQQIim   . .  ¥3.99^ 


TEKTRONIX 

1L5  Spectrum  Analyzer 

plug-in 

50  Hz*  1MHz     $BQ9.00 

TEKTflONIX  1S1 
DC     1GHz 

2mV/cm  '  200mV/cm 
plug^in     $250.00 


MURATA  CERAMIC  FILTERS 
Model  SFD-4B5D 

456  kHz  $3.00 

Model  SFB  45SD 

4S5  kHz  $2.00 

Type;  CFM  45SE  455  kHz    S7.95 

Typ#:  SFE-10.7  tO.7  MHz     SSJS 

MEASUREMENTS  Mode!  BOO 

Standard  SignaE  Generalor 

19  MHz  -  520  MHz  FM     S7S0.0O 


HEWLETT  PACKARD  UHF.  VHP.  AND  MICROWAVE  SIGNAL 
GENERATORS  AND  SWEEPERS.  AND  OTHER  EQUIPMENT 


MODEL  434A 

CalorimeTric  powei  meter 

S450.00 


MODEL  41 6 A 

Ratio  meter 

S12S.00 


MODEL  413AR 

DC  null  voltmeter 

S112.50 


MODEL  400DR 
Vacuum  lube  voltmeter 

m  f  Hills 


MODEL  e06A 

50  kHz  to  65  MHz 

1mV  to3V  inio  50  ohms 

51,000.00 


MODEL  616B/A 

t,8  10  4.2  GHz 

only  $399.00 

MODEL  &83C 

2  io  4  GHZ 

ONLY  S299.D0 


MODEL  TSStO/U  HP60BO 

10  MHz  10  420  MH; 

.IV  to  5V 

S399.9S 


MOilQ.  G20A  302A  with  a  237A 

7  to  t1  GHz  Wave  Analyzer  and  Sweep  Drive 
.223V  to  Itiv.  20  HZ  to  50  kHz 

S699.99  S799.00 


WISPER  FANS 

This  Ian  is  super  quiet,  eff  iciem  cooNng  where  fow  acoustical  disturtiance  is  a  must. 

Site  4.6a    3t  4.68'  X  1.50  ",  Impedance  projected.  50/60  Hz  T20  volts  AC 

ONLY  £9.95  or  2nia.C» 

TRW  BROADBAND  AtMPLIFJER  MODEL  CA015B 

FrequerFcy  response  40  to  300  MHZ 

Gatn  300  MHZ  16dB  MIN, 

l7,5dB  MAX, 

50  MHZ  0  10  -  1dB  from  300  MHZ 
Vciitage  24  volts  DC  at  220ma  MAX 

only  $19.95 

CARBIDE  CmCUIT  BOARD  DRILL  BITS 


MICROWAVE  DIODES 

HP,  2835  2.20 

MBD101  1  89 

MBD102  1.98 

1N&31  B.OO 

1N5711  2-20 

tN5712  3.4S 


xize 

Price 

Shze 

Price 

35 

S2.15 

56 

$185 

42 

S2.1& 

59 

SV85 

47 

$2.15 

€1 

S1.85 

49 

$2.15 

63 

$1.85 

51 

$2.15 

64 

$1,85 

52 

S2.1S 

65 

$1.85 

53 

$1.85 

66 

%\m 

54 

51.85 

1.25  mm 

SI. 85 

55 

S1.8S 

1.45  mm 

$1.85 

56 

SI  MS 

520  mm 

$3,58 

57 

S1J5 

INTEQ RATED  CIRCUITS 


D2115 

D3601 

F8 

MC1303L 

MC1460R 

MC1461R 

MC1463R 

MC1469G 

MCl46gR 

MC1550G 

MC15606 

MC1560R 

MC1563R 

MC1568G 


4.00 

MC1566L 

3.00 

MC1569B 

10,00 

MC159QQ 

2.00 

MC164eL 

5.40 

MCie48P 

6.90 

MC4024P 

5.15 

MC6820P 

2.05 

MCeS45P 

3.55 

MC66e21P 

1J0 

2513 

10J20 

2650 

12.40 

2716TI 

10.00 

ao«>A 

5^1 

5.00 

8.15 

8.50 

4J0 

a.  75 

3.82 

695 

26.50 

12.00 

6.95 

10.00 


t9.2ltHz 
3Z0 
373 
49.710 

70 

B1.9 

96 

2S0 

285.714 

576 

1.0000  MHz 

1.3047 


2. 

2 

2 


3oe§ 
eaoaoo 

7 

?63?5 

7712$ 

i.7rai26 

1.7S675 

1302^4 

1.81675 

1.84320 

1B4375 

1.645125 

1.a4S62S 

1.84575 

1J4« 

1646^ 

1. 64975 

t.S57S 

1^06125 

19^ 

1.925125 

1.937 

1.932 

1.967 

1 ,965 

1.9942 

1.965975 

1.964750 

2,0000 

2.G28S 

205975 

2.078 

2  125 
126175 
12796 
1315 
133275 

^13*05 

2.136825 

^1425 

2.144625 

2.14675 

2-146675 

i151 

2153125 

2.1S375 

2-t55 

2.15525 

2-157375 

2.15^ 

2,16375 

2.165375 

2.170125 

3  17225 
2.1743/5 
^1765 
216475 
216575 
2,16575 
Z194125 
2.207063 
2.206313 
2.209563 
2.210812 
2210613 
2212063 
2J2^4»1 
a2t4563 
2215625 
S.217936 
2.2)975 
22gZ1» 
2.2^23 
2.22675 


22675 
23725 
2395 
3*075 
241 
246 
2475 
2B4 
2925 
2975 
30000 
320 
328 
232625 
2.32625 
23525 
2.35256 


2.374 
2.375 
2  38725 
2.395 
2.396675 


2l42HHz 

2.4375 
2.44275 
2.44^ 
2.46 

2462 

2466 

2  51375 

2.561 

2604 

2.6245 

2.616 

2.fi2fl25 

2.533125 

2  639 

2.63575 

264325 

2.646 

2647 

2^0750 

2654^ 

2^3625 

2.6ieO 

26^ 

2  66575 


2 
2. 
2 
2. 
2. 
2 
2 
2 
2 
2. 


2677 
266075 
2  661 
26345 

2-69575 
2  702 

704 

71075 

71& 

716 

723 

730 

7315 

73Z25 

732625 

73J 
2.737 
2.73975 
2  742125 
2  7425 
2744 
2  7445 
2.74475 
2  746B75 
2751 
2754 
275525 
2  762375 
2  7735 
2  776625 
276 
27^ 
2814 
2.817 
2.8225 
2.B35 
2B5 
2.554 
2B54285 
2.B65 
2.&6e 
2  6725 
2  676675 
2.SS7 
2.689 
2^894 
2  910 
2920 
2  92^50 
2.92545 
2931 
294375 
2945 
2  94675 
2.952 
2.966 
2973 
29B0 
2961 
29S325 
2967 
29969 
3.001 
10236 
3.045 
2.049 
2.053 
3,062 
3.067 
3.074 
31125 
3.r26 
3T37 

13975 

1435 

144 

145 

1545 
158 
1565 
t6t5 


'Art 'DO 

3. 16975 

3.177 

3-161 

3.1825 

ft,  18475 

3.1865 

3,2935 

S.^lOli 

3.217fi 
3.231  fi 
3-23275 
3^365 

3.23115 

3.23925 
3.14 
3.24016 
3J:4{a 

am 

3.242$ 
044 

3.248875 
a.2492S 

3.24975 

3,25J5 

3.^53^a5 

3.25i 

3.2661 2& 

3.358825 

a,26t 

3.2eu:ifi 

3.2T382r» 

3,3 

3.334ij 

3'10'I.^ 

3.4115 

3.4325 

3.4636 

3.4675 

3.4615 

3.5 

3.579;U& 

3.656 

jjba 

3.603 
3.aQ& 

a.660 
3.901 
3.906 
3.9 168 
4.0000 
4.UI  L 

4.3 

4.57 

4,B8D& 

4.6965 

4J17B 

4.7245 

4,7316 

4,765 

4.69 

4J0370 

4931^ 

4Jrei«v6 

5.0QO 

&43I2& 

5.139$e» 

5J47917 

5.164563 

5,21462 

5.£59M 

5t3Q37a 

5.33333 

5.34A15 

s.426a3e 

^.436636 

5.456 

5.467^ 

5.4990 

5.Q06'5 

5.  t  n  1 

&.5g&93 
5.544 
5.5516 
5.569 

S.5t4 

5.5615 

5.5^519 

hM» 

iAOi 

5,61462 

5.616 

5.6115 

5-629q 

S 62963 

564 1 5 


Prices  are  subject  to  c^^nge.  SQtne  ilems  are  in  fimit^d  qu^nliry. 


5.64444  lAHz 

5,6715 

5  600 

57 

5.70370 

5.7105 

5  733333 

5.74615 

5.80741 

5.63704 

6.85185 

5.8066 

5  92593 
5.95556 
6.00 
6.155 
6.16296 
6210 
6.22222 
625185 
S.2Bt46 
6.3mi 
6321456 

6  37037 
6.360416 
6.380633 
6361041 
6361666 
6.362291 
63S2916 
6.364166 
6  364791 
6.363541 
6.365416 
6.40000 
6.427063 
6.42963 
B A3t04 
6.93104 
6  45 
6.45926 
647 
64711 
6.46SS9 
6.510 
6537 
6567 

6  57776 

6562 

6.60T41 

6.612 

6627 

6  6645 

6673 

6  693 

6-706 

6723 

67305 

6  736 

675125 

6-753 

6.7562 

6,7606 

6.7712 

6.77625 

6.68146 

6  61482 

6.84444 

6.87407 

6360000 

6.90370 

6  9^0 

693333 

6.940 

6  96296 

697778 

7.01 

. IDDDDQ 

7193333 

734350 

7.3777B 

7.390 

7.42222 

7.443 

745650 

7.4615 

7.4665 

7,4715 

7,473 

7,47650 

7.4515 

7-49&50 

7.5015 

762963 

7.65926 

7.67407 

7.66869 

771652 

7.77778 

7.79850 

7J0150 

7,81 

7.926667 

600769 

6075 

&!557t 

8,192 


6.36411  Hi 

8J2D 

8.6285 

8.837 

6.6455 

6654 

8.8626 

8.671 

8.879600 

8,666 

8.905 

8.9135 

e.9305 

B,93S 

B.956 

9.0265 

9.3  749 1 

9.545 

9.^5 

9565 

9.5B5 

9J65 

97 

9.75 

9.6 

9.K 

99 

9  934375 
995 
10.0000 
10.019 
10.020 

1 0.02  T 

10  040 
10.20833 
10.60375 
10-6864 

11.005 

11,13 

11.1805 

11.228 

11.2375 

11.27 

112995 

11.34 

113565 

11  7&5 
11.750 
11-755 
11605 
11  855 
11  9Q5 
11  955 
1196125 
11.965 
12.81666 
1Z925 
12.93 
13102 
13.2t5S 
13.2455 
13  2745 
13.2645 
13  2945 
13.3045 
13.3146 
13.3245 
13.3345 

1 3.3445 

13.3545 

13.8240 

14315 

15016 

15020 

15.036 

16.39074 

16.39166 

1d.9d5 

17.00625 

17-01016 

17015 

17-065 

17.115 

17  165 

17215 

17.260 

17.67  TO 

17.9065 

17  91^ 

17.9265 

17.9365 

17.9465 

17  9665 

17.975 

17  9735 

17.9935 

18.290 

19.0DQ 

19.100 

20.1 

23.25 

23^75 

2S.9 


26.8965 
269 

26  956 


Z7,7D  MHz 
^  fff/H 
27  8*5 
77  9 
26,726 

i!9,S96 

ay.  9 

3t}!0UU1J 

3U.9 

31.(XHW 

31.11111 

31.66667 

32.1KIW 
H.22'2.'J.2 
32C 
32.9 
33  00(10 
i3,3 

34.0000 
:M4444 

34.44444 

35.0000 

3S,3S6&5 

56,0090 

36  2] 750 

36.69667 

37.0OOD0 

37.2175 

37.386 

3T.460 

37.77777 

3li^.()UU00 

3a,[i;j333 

:i».77777 

aN.77778 

a8.«fiftH9 
39.tHJ000 

39  16(1 
39.51861 
3S.5555fr 
39.592593 
38.629630 

Ofl.lHIIQwi 

39.703704 
39.74071 

39.777778 

^J4|461 

39.14^1852 

3BJS888 

39.9^592 

3!J.y629£3 

40.037037 
40.074074 

40.ti  un 

40.14614 

40.222222 
40.^5i>2!^ 
4{).29629 
4(J,3H333 
40.37037 
in  407407 
4U.  444444 
40,48148 

40  51H5L 
40-555556 
40.^9259 
40  62963 
40.^6666 
40703701 
40-740741 
40.77777 
40.t[146]5 
40.65 1 EL5 
40,^688 
40.96296 
41,5 

43  33333 

45.0000 

46-2 

49.84T66 

49.95 

53.45 

5fi.9 

57-45 

59.4S 

60.45 

61.95 

66  66667 

67.52 

67.62 

67.94 

66.12 

6619 

68.48 

66.60 

72855 

73-50 

75.165 

^.66667 
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Polorad  Model  1206 

FETS 

1.95  to  4.20  GHz 

3N128           $1.00 

az-ra 

signal  source 

40673               1,39 

83.0000 

t400.00 

MPF102             .45 

&4UUUU 
90.833 

Model  1107  3.6  to  6.20 

MPF121           1.00 

Wi3«e 

GH?  s 

tgnal  generator 

MPF131           1.00 

93  53S 

$550.00 

9a9}&3 

lOttJeo 

TUNNEL  DIODES                    j^j^^  ^^^^^  charger . , .  S5.95 

T215 

TYP£ 

FHICE 

•4  AC^   ■—■  ■■ 

TDZ61A 

$10.00 

147  00 

TD2e3A 

10.00      E.F.  Jotinson  lub« 

f  sock«1  #122-0275-001 

1N2»30 
1N3716 
1N49M 

l^     lor3.400Z. 

7.S0 

3'500Z, 
S29 

4  12SA.  4-250A^4'400A 
,95/pair 

2300  MHz  CONVERTER  KIT 

PC  board  and  assembly  Invtructionm 

$25. OO 

Kboti 

ird  with  13  cKip  cApfl  '  «*9«mbi«d 

S44,50 

PC  b««r«l  with  all  parts  for  astambly 

S79.95 

PQ  board  assemblati 

1  and  iaatad 

$110.05 

RF  TRANSISTORS 

TYPE 

PRICE 

2N156t 

SI  5,00 

2N5590 

6.30 

MM1550 

10.00 

2Mt£«2 

15.00 

2N5591 

10^ 

MM  1552 

mjoo 

2N16^ 

15,00 

2N5637 

20.70 

MM  1553 

66  JO 

2Ht093 

15.00 

2NS641 

4.90 

MM1601 

5  50 

2N2S32 

4500 

2N5642 

S.63 

MM1602;2N5342 

7^ 

2NZ«S7JAN                 2.45 

2N5&I3 

14.38 

MM1607 

0.8S 

2N287e 

12-35 

2115645 

11J» 

MM1fi6l 

15.00 

2N?flfla 

25.00 

2N5764 

27.00 

M  M 1 D09 

17.50 

2N2927 

7.00 

2N5842 

8.65 

MM  1943 

3.00 

2N2947 

17.25 

2N5349 

laso 

MM3605 

3jOO 

2N294S 

15.50 

2N5862 

50.00 

MM2608 

5.00 

2N2949 

ajo 

2N5913 

3.25 

MMe006 

2.15 

2N2950 

S.00 

2N^22 

10,00 

MMCM916 

too 

2N328r 

4.30 

2N5942 

48.00 

MMT72 

.61 

2N3294 

1,15 

2N5944 

7.50 

MMT74 

.94 

2N3301 

.75 

2N5945 

10.90 

MMT2857 

2.68 

2N3302 

1.06 

2N594e 

13.20 

MRF304 

43,45 

2N3304 

1,48 

2N^ao 

5.45 

MRF420 

20  00 

2N3307 

10.50 

2N60ei 

6,60 

MRF450 

10.35 

2W3309 

3.90 

2N6082 

9.90 

MRF450A 

10,35 

2IV337& 

8.75 

2N60B3 

11.60 

MRF454 

20.10 

2N3553 

t.45 

2N60e4 

13,20 

MflF45fl 

16.95 

2N3755 

7*20 

2N§094 

5.75 

MRF475 

5.00 

2N3Bia 

6,00 

2N60§5 

10,35 

MRF476 

5.00 

2N3e€6 

1,09 

2N6096 

1935 

MRF502 

.49 

2N3e66JAN                 2J0 

2N6097 

2B.O0 

MRF504 

6.95 

2N38e6JANTX             4.43 

2N6136 

18.70 

MRF509 

4.90 

ZN3g24 

3,20 

2N6166 

36.80 

MRFSn 

8.00 

2N3925 

6.00 

2N6265 

75.00 

MRF901 

5.00 

2N3927 

11.50 

2N6266 

100.00 

MRFS177 

20.70 

2N3950 

26.25 

2N6439 

43.45 

MRF8004 

1.44 

2N4072 

1.70 

2N6459/PT979S 

18.00 

PT4ie6B 

3.00 

2N4135 

2.00 

2N6603 

1000 

PT4S71A 

1.50 

2IV4261 

14,60 

2H6604 

10.00 

PT4612 

5.00 

2N4427 

1.09 

A50'12 

25.00 

PT4626 

5.00 

2N4429 

7.50 

Bhl*90 

3.00 

PT4640 

5.00 

2N4430 

20.00 

BLY568C 

25.00 

PT6659 

10,72 

2N4957 

3.50 

flLY568CF 

25.00 

PT9784 

24.30 

2N496B 

2.80 

CD349S 

15.00 

Pl97d0 

41.70 

2N49S9 

2.12 

HEP76/S3014 

4.95 

PT^47 

26  40 

2N4976 

19.00 

HEPS3002 

1130 

SOI  043 

5.00 

2N5090 

6.90 

HEPS3003 

29  66 

saiii6 

3,00 

2mrm 

3,90 

HEPS3006 

995 

S0T1T8 

6.00 

2N3109 

1.55 

HEPS3006 

1990 

S0U19 

3.00 

2N5160 

3.34 

HEPS3007 

24.95 

TA7993 

75,00 

2N5179 

.49 

HEPS3010 

11.34 

TA7994 

100.00 

2N51S4 

2.00 

HEPS&026 

2,56 

TRWMRA2023'1.S 

42.50 

2N5216 

47.50 

HP35a3iB 

402@1 

10.90 

2N5583 

4.43 

HXTR5104 

50  00 

402S2 

nm 

2N55e9 

4.^ 

MMI500 

32J0 

40290 

2.48 

ELECTRONIC  KITS: 

kit  f  1 

Motoroli  WC14410CP  CMOS  Ton«  G*n«rstor 

CMOS  JQfm  Generator  u5«5  1M HZ  crystal  to  produce  standafd  dual  frequency  diat- 

Inp  signal.  Directly  compatible  with  12  key  Chomertc  Touch  Tone  Pads.  Kit  Includes 

the  followino: 

1  Motorola  MCI4410CP  CHip 

1  PC  Board 

A  nd  at  I  o  I  ti  er  part  s  f o  r  assem  b  ty .  w  i  t  h  1  MHz  cry  stsl  $20.65 

Kf(  #2 

F«lrchrid  eSH90DC  Preicaler  350MHZ. 

9SH&D0C  Prescaler  divides  by  10  to  350  MHZ.  This  kil  will  take  any  35MH2  Counlef 

to  350  MHZ.  KM  includes  the  following: 

1  Falrchifd  95H90DC  Ctiip 

1  2N51 79  Transistor 

2  UG-Se^U  BNC  Connectors 
1  PC  Board 

And  all  other  parts  for  aaaembly. 
Less95H90chtp 


FAtRCHILD 

95H90DC 

95H91DC 

11C90DG 

11C91DC 

11C63DC 

11C70DC 

11C58DC 

11C44DC 

t1C24DC 

11CD6DC 

11C05OC 

IICOtFC 


VHF  AND  UHF  PRE5CALER  CHIPS 
350MH2  Prescaler  Divide  by  10/11 
3aOMKZ  Predcalsr  Divide  by  5/6 
650MMZ  Prescafer  Divide  by  10^  f1 
&50MHZ  Prescaier  DIvJde  by  5/6 
1QHZ  Divide  by  246/266  Presca^er 
600MHZ  Flip^Flop  with  feaat 
EGLVCM 

Phase  Frequency  Detector  tMC4044Piq 
Oi^  TTL  VCM  fMC4024P^L^ 
UHF  Prescaier  TSOMHZ  D  Type  Rip/Flop 
1  GHZ  Counter  Divide  by  4 
Htgh  Speed  Duel  5^4  Input  NO/ NOR  Ga^e 


NOW  ONLY  $24,95 

$10.96 

$  9.50 

8.95 

16.50 

15  96 

29.90 

1230 

453 

3.82 

3.82 

12.30 

74  35 

1540 

CflYSTAL  FILTERS:  Tyco  OII1-1»ft60  tame  as  2194F 

10.? MHZ  Narrow  Band  Crystal  Fitter 

3  db  bandwLdt^i  i5Khz  minimum  20  dt>  bar^dwldth  60lttiz  minimum  40  dt>  bar>dwidth 

150khz  minimum.  Ultimate  50 db:  Insertion  loss  1.0db Max.  Hippie  I.OdbMaji.Ci.O-f 

-  5pf.  Rl.  3600  Ohms. 

NOW  ONLY  $5.95 


1  clockip 

mBd«  by  Sptnus, 

All  have  tlarms. 

W*  bougtit  6,000  LEO  digila 

Said  IS 

If.   \ 

(Some  aiftrrni  dcin'l  work.) 

S7.95eiCh/2fOf  S1X95 

N«v«  N«t Infill  clock  modu 

Is  Model 

MA  1002  and  1023. 

Can  be  used  for  12« 

w 

24<houf». 

TUBES 


2^26 

S5  00 

4X1 50G 

70.00 

3'500Z 

90.00 

100TH 

144.00 

3-1000Z 

225.00 

572B 

39,00 

3B28 

5.00 

611 A 

12.95 

3X2500A3 

150,00 

613 

29.00 

465A 

54  50 

5694 

39.00 

4  126A 

66.75 

6 146  A 

5.25 

4-250A 

80.00 

61468 

6.25 

4-400A 

et  50 

6159 

10.60 

4  1D00A 

255.00 

6293 

16.50 

5500A 

145.00 

6360 

6,95 

4CX250B 

38.50 

6907 

35.00 

4CX250F 

53.50 

6939 

14.75 

4CX250G 

53  50 

7360 

1060 

4CX250K 

72.00 

7984 

10-40 

4CX250R 

46  00 

8072 

45.00 

4CX350A 

60  00 

8156 

785 

4CX350FJ 

70.00 

8226 

127  70 

4CX1000A 

289  00 

e295A/PL172 

328.00 

4CXt500B 

285  00 

8458 

25.75 

4CXt5000A 

400  00 

8560AS 

50.00 

4X150A 

TEBIWS:       37,00 

8^0 

7J0 

Ad  ch«c$ii  and  maf^ay  Ofdtrs  ar?  In  U.S.  lunds! 

Atl  otditi  »nl  lint 

cLii.»  or  UPS. 

please  inctud«  %\  SC 

f  minimum  lor  poslaq^- 

AN  pricB^  »fw  in  US 

doMars. 

Atl  parts  prlfn9/giipr9ri1*«d. 

5^  scneka  chsrgv  on  pll  Ijuank  cards. 

electroiycs 


1^48 


(602)  242-3037 

2111  W.  Camelback 
Phoenix, Arizona  850151  ^«""Sion.t 


BANK  AMEBICARD/VISA/MASTEACHARGE 

Vour  hlumto 
pr  ei^uivalenn 


Exp,  Date 


i*  ii 


li^fifea^ief  Sefvrce— seepage  t9S 
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|l»»* 


^•»** 

■«*' 
»••«•■ 


ALARM  CLOCK  KITS 

4  Digit  .5" 


Here  it  »s!  The  first  of  several  quality  kits  we  have  been  asked 
for  Here  is  what  you  get  —  unbelievable  as  it  may  sound... 
1     National  -  5375AA  Clock  Chip 

Bowmar  Clock  Stick  Readout  (L.E.D.)  4  digit  -  1/2 

Traositors 

Push  Buttons  for  time  set 

Toggle  Switches  for  atarm 

Filter  cap 

1N4000  series  diodes         « 

1N4148  O*^^^ 

Disc  caps  ^A^"^^^ 

Resistors  ^ 

Transducer  (Speaker)  for  Alarm 
LED  Lamp  for  alarm  indicator 


MICRO  MINI 
TOGGLE  SWITCHES 

6  for  S5  with  hardware. 


*  * 


•  m 


•    *  «   * 


■■  p    »  ■• 


•   ♦  *   *S*»J*. 


I  I   I 


1 

13 
2 
2 

1 
4 
1 
2 
29 
1 
1 


990 


EACH 


P.C.  Board   $2.2S 

Plug  In 
Transformer  $1.50 


D.C.  MODEL 

Same  as  above  except  it  Includes  60  Hz  timebase. 
This  Kit  Includes: 

National  5375  A  A  Clock  Chip 

Bowmar  Clock  Stick  Readout  -  (L,E,D.J  4  digit  -  1/2' 

Transistors 


VARO  FULL  WAVE  BRIDGE 


6  AMPS  200  PIV 

#VH248 

3/4  IN.  SQUARE        NEW! 


890  ea.        4  For  $2.99 


Push  Buttons  for  time  set 

Disc  caps 

Resistors 

MOV 

60  Hz  time  base 
PC.  Board 


$2/25 


NE>N 


\ 


$12.75 


RCA  SENSITIVE  GATE  TRIAC 

TO-5  CASE.  HOUSE  #40531 

ALSO  SAME  AS  T2300D. 

2.5  AMPS  400  PIV 

5  FOR  $1.19 

Perfect  for  Dimmers.  Color  Organs,  etc. 

PC  LEADS 


5  VOLT  REED 

An  absolutely  fantastic  item.  Compafe  this 
price  with  any  advertiser.  While  They  Last. 

$1.10 

Turns  on  at  10  MA.  Drops  out  at  5  MA. 


Wm  bought  350,000  LED'm. 
And  fQu  g«l  lh«  larlngi. 
Reds,    greens,     yellow »,    orange,    smgfl, 
mediym,  large  Saga  ot  25  •  miKed  ShtS. 

Thai's  only  114  each   CdmparA  IhtS  bargatn  up  tiD 
iwLce  our  prtCd 


FACTORY  PRIME 
BI-PoJarLEO    59«  e«.  or  10  for  $& 


TOSHIBA  POWER  AUDIO  AMP 

5.8  WATTS  RMS  Typical  Output.  50  to  30,000 HZ 

+  3  DB,  For  CB"s,  tape  decks.  PA^s.  etc  Works  off 

of  a  single  supply  voltage  from  lO.Sto  18  VDC,  10 

Pin  plastic  DIP  with  special  built  in  heat  sink  tab. 

Perfect  for  use  on  12VDC.      £099 

''O       each 


$15.99  KIT 


LAB-BENCH  VARIABLE 

POWER  SUPPLY  KIT 

5  to  20  VOC  at  \  AMP,  bhort  circuit 
protected  by  current  limit.  Uses  IC 
regulator  and  10  AMP  Power 
Darlington.  Very  good  regulation  and 
low  ripple.  Kit  includes  PC  Board,  all 
parts,  large  heatsink  and  shielded 
transformer  50  MV.  TYP  Regulation. 


With  Data. 


CLOCK  MODULE  OPTIONS 

MA  1008  A  and  D  MA101S 

'=>wrh:h€f  ana  pot  for  sn  opitcina. 

Include*: 

fii  puBh  buttons 

1  Eqg^lfl 

1    1  !)K  pui  12.  SO 

Mattvi  Pfirts  (incKidmg  hiah  impfldnnee 
IransduGEf),  Much  morg  fiuici&ni  ftinn  n 
ip«akei  tl^SO 

fran^uoer  onjv  tur\t^\i&vnhW  loMd)  11 -tD 


1SK  DYNAMIC  RAM  CHIP 

WORKS  m  Tfls-eo  or  apple  ji 

C|rd«  liine  Duf  b«11  pMC«  yt/l  ior  Ihia  state 
of  ihe  ah  RAM  32K  anct  64K  F1AM  boards 
using^lhiv  chip  nrn  rejicjilv  svpiliim>ie.  Tti«sfir 
are  ntMr   tulty   ^MranUHKH  dtmc(t&  by  m 

VERY  tlllTTEO  STOCItl 
IhWAGAZINE     SPECIAL" 

B/$79.S0 


60  Hi  crystal  TIWE  BASE 

U£&s  MM5369  CMOS  divider  IC 
v^tt^  high  accuracy  3  579545 
MHZ  Crysiat  Use  with  all  MOS 
Clock  Cti Ipso r  Modules  Draws 
onFy  ^  5  MA  Ail  pans  ejaid^  and 
PC  Board  inc^ude<3  lOO  H? 
same  as  3&ov&  encept  S5.^ 


SILICON  POWgR 
SOLAR  CELLS 

2  ln<:h  Dm  ApproH  $  VPC  al  SDC 
hffA  in  Siu'nitght  Faclory  nvw  ufiils, 
ncrt  fs^tB'^ts  MS  maid  by  o4heri 
Series  iot  hiqhtt  vitiim^*.  ptmi^i 
for  higtier  cuirent  C<snv«rii  toiar 
ensgy  direct  Iv  K^  el#ciriolY 
LIMITCC  QUJUmry   ci-gg 


'••••I 


*»mm^i 


**a*#l 


ea 


HATIONAL  SEMUCDNPUCTOH 

"COLOSSUS  JR/*  JUMBO  CLOCK  MODULE 


MA1013 

BRAND  NEW! 


TprwJTr 


W  A 


/7  /7  *  r?  /-? 


i./  Lf  '  U  U 


»8. 


50 


i  ■  KM  A 


Ma€HlLED<  NOT  A  f(IT< 


■AC  riPftm  Si  «^l 


'.■4%..f-''.TijREP  S  ClOSEOiJT' 


[ 


PiRFECT  FOfl  USE 
WITH  A  TiMfBASe 


>  %v^\  A  i»git  0  T  LCD  DuplfiV 

*  24  Wgiu  Alum  Si^nAl'  OiilfHil 

*  13  Hour  fl*«i  Tim*  Fof  mat 
«  Sa  (y  €4}  Hf  OpcfBllon 

*  P^Qmcf  Fjiilure  IndiiiCAliiafi 

*  LED  An'grtlrwfli  Control 

*  S4e«p  wid  Sooojf  Thr'iivfii 

*  Aiif m   on   ■fid  PM  I  ndif^aJiett 

*  l^lrKt  Dnvt  ■  Na  RFi 

»  Direct  R«pl«c:«cntril  fof  UAIDU 

■  Comei  wtlh  Full  DaI* 


SONY  23  WAIT  AUDIO  AMP  MODULE 

#STK-064  23  WATTS  SUPER  CLEAN  AUDIO  20  HZ  tO 

too     KHZ    j;     2     DB      HYBRID.     SILICON.     SELF- 

CONTAINED  MODULE    ONLY   Ui  x  Zh  IfJ    WITH 

DATA 

COMPARE  AT  UPTO  TWICE  OUR  PRICED  S6,50»aeh 


FAtRCHfLD  PMP 

"SUPEW  TRANSlSTOft" 
ZN44<^   TO-if  PIUIIC  Silicctn  PNP 

Omifif  HigtvC^ftnt  VCEO-40Mf:E- 
50m  150at  150MA  rr-lSOMHZ  A 
sup«r    fiE£FED-UF  Verfion  ol  the 

6  FOR  $1  19 


•  Ji  ^  •• 


SOUfiO  ACTIVATEP  SWITCH 
Noi  a  kil    Mre^ov  aH«mbicti 
Ctao  ysur  lunda  Hi>d  lufn  Oft 
(Fghis.  my  SIC  botes  Cfill'*»c*pfl3     ^^J 
etc  FyU  sp«c  thc«1  wiih  e^dch  *«*«^| 

69C  10  for  $5.50  '-«•< 


Digital  Research:  Parts 

^^  (OF  TEXAS) 

P.O.  BOX  401247  •  GARLAND,  TEXAS  75040  •  (214)  271-2461 


"••< 


TERMS:  Add  SDC  postage,  we  pay  balance  Orders  under  $  15  add  t.*««i 

7Sa;  handling    No  COO    We  accept  Visa,  MEiStefCharge  and '■*i 
American  E^tpresa  carda.  Tax.  Res.  add  5%  Tai?.  Foreign  orders  '■**     ^ 
(except  Ganadfi)  aeid  50%  PiH  90  Day  Money  SacK  Guarantee  on  *.,;* 
all  items. 


*  iwiiiiiiiiiiiiiiiiiiii#i»M»iiiiiiW»iiiii»»>iii»s#»^  * 


1S6     IZ  Magazme  •  April,  1980 


1^33 


GET  ON  PHASE  THREE  FOR  MUCH  LESS  THAN  YOU  THINK! 


These  Low  Cost  SSB 

TRANSMITTING 
CONVERTERS 

Let  you  use  inexpensive  recycted 
1 0M  or  2M  SSB  exciters  on  UHF  &  VHF! 


Linear  Converters  for  SSB,  CW,  FM,  etc, 

A  fraction  ot  the  price  qf  other  units;  no  need  to 

spend  $300  -  $400f 

Use  with  any  exciter;  works  with  input  levels  as 

low  as  1  mW- 

Use  low  power  tap  on  exciter  or  simple  resistor 

attenuator  pad  (instructions  mcludecf). 

Link  osc  with  HX  converter  for  transceive. 


HAMTRONICS 
DOES  IT  AGAIN! 

NEW  XV4UHF  KIT -ONLY  $99.95 

38-30  MHz  in,  435-437  MHz  out;  1 W  p.e.p  on  ssb,  up  to 
P^W  on  CW  or  FM.  Has  second  oscillator  for  other 
ranges.  Atten.  supplied  for  1  to  500  mW  input,  use 
f^j^ternal  attenuator  for  higher  levels. 

Eiftra  crystal  for  432-434  MHz  range SS. 95 

XV4  WJred  and  tested $149  95 


XV2  VHF  KIT  -  ONLY  $69.95 

2W  pe.p,  output  with  as  Ifttle  as  1  mW  input.  Use  simple 
external  attenuator.  Many  freq,  ranges  available. 


MODEL 

XV2-a 
XV2'4 
XV2'5 
XV2-7 


INPUT  (MHzJ  OUTPUT  (MHiJ 

2e-30  50-52 

28-30  220-222 

26-30  144-146 

2e-29  (27-27.4  GB)145-14en44-144.4J 

144-146  50-52 


XV2  Wired  and  tested 


$10995 


Easy  to  Build  FET 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  other 

exciting  VHF  and  UHF  signals  on 

your  present  HF  or  2M  receiver 


VHF  Krr 

VHF  Wired 

MODEL 

CA2e 
CA50 
CA5C>-2 
CA1  44 
CAr45 

or 
CA146 
CA220 
GA220-2 

CAno 

(less  xtail) 


$34.95 
$44.d5 

RF  RANGE 

23-32  MHz 

50-52 

50-54 

144-146 

145-147 

144-144.4 

146-140 

220-222 

220-224 

Any  2MHz  of 

Aircraft  Band 


OUTPUT  RANGE 

144-143  MHz 

28-30 

144-148 

2S-30 

28-30 

27-27.4  (CB) 

28-30 

28-30 

144-148 

26-28 

or28-30 


Kit  less  xtal  ..,..„.,.. .,,..,..  $29,95 


UHF  KIT 

UHF  Wired 


$34.95 
$44.95 


MODEL 

C432-2 
C432-5 
C432'4 
Kit  Fess  xtal 


RF  RAMGE 

432-434 
435-437 
432-436 


OUTPLH'  RANGE 


28-30 
28-30 
144-148 


ti;n;H  t-m  w  )("»>■"*  K  » 


$29.95 


Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


Fully  shielded  designs 

Double  tuned  circuits  for  spurious  suppression 

Easy  to  align  with  built-in  test  aids 


T5O-50  6^=han,  8M.  2W  Kit 

T50-1S0  6H=han,  2M,  2W  Kit , 

T50-aaO  6-chan,  220  MHz,  2W  KU 

T4S0  1  -c  ha  n ,  450  M  H  z,  % W  Kit 


$44.95 
.  S44.95 
,S44-95 
.  S44.96 


XV28  2M  ADAPTER  KIT  •  $24.95 

Ck^nv(5rts  any  2M  exciter  to  provide  the  10l\fl  signal 
required  to  dris/e  above  220  or  435  MHz  units. 


IT'S  EASY  TO  ORDER! 

•  Write  or  phone  716-392-9430 
(Electronic  answering  service  evenings  &  weekends) 

•  Use  Credit  Card.  UPS  COD,  Check,  Money  Order 

•  Add  S2.00  shipping  &  handling  per  order 


See  our  Complete  Line  of 

VHF&  UHF  Linear  PA'S 


#  Use  as  Nnear  or  class  C  PA 

•  For  use  with  SSB  Xnntg  Converters,  FM  Exciters,  etc. 

LPA2-15  6M.  2M.  220;  15  to20W... $5995 

LPA2-30  6IVI.  2m;  25  to  30W  . . ..,..; . . ; . ;  ;;i .$89.95 

LPA2-40  220  MHz;  30  to  40W $119.95 

LPA2^45  6M,  2M;  40  to  45W  ....,,„., $11 9.95 

LPA4-10  430MHz;  10  to  14W .$79  95 

LPA4-30  430MHz;  25  to  30W ...,.$  11 9.95 

See  catalog  for  complete  specff  taations 

Call  or  Write  to  get 

FREE  CATALOG 

With  Complete  Details 

{Send  4  IPC's  for  overseas  m^lNng) 


FAMOUS  HAMTRONICS  PREAMPS 

Let  you  hear  Ihe  weak  ones  too? 
Great  for  OSCAR,  SSB,  FIW.  ATV.  Over  14.000  in 
use  throughout  the  world  on  all  types  of  recefvers. 


P9  Kit  $12,95 

P1 4  Wired  $21.95 

Specify  Ijand  when  ordering 


♦  Delude  vhf  modef  for  applications  where  space 
permits  #  1l^"x3"  •  Models  a  variable  to  cover  any 
4MHz  band  in  the  26  to  230  MHz  fang©     #  12  Vdc 

•  2  stages    •  Ideal  for  OSCAR     •  20  dB  gain 


PS  Kit  $10.9S 

Specify  band  when  ordering 


#  M  i  n  f  at  u  re  vhf  model  for  tight  spac  es-s  t^e  only  !^  x  2  % 

•  Models  available  to  cover  any  4 MHz  band  in  the  range 
20to230MHi     •  20  dB  gain    •  12  Vdc 


^•^.. 


Pt5  Kit 

P35  Wired 


$1  S.95 
$27.95 


•  Covers  any  10  MHz  band  in  UHF  range  of  3S0  to 
520  MHz       •  20  dB  gain       •  2  stages       •  12  Vdc 


NEW  VHF/UHF  FM  RCVRS 

Offer  Unprecedented 
Range  of  Selectivity  Options 


New  generation 
More  sensitive 
More  sefeclive 
Low  cross  mod 
Uses  crystal  filters 
Smalier 
Easy  to  align 


R75A*  VHF  Kit  for  monitor  orweath&r  salteUte  service- 
Uses  wide  L-C  filter.  -60dB  at  ±  30  kHz. ,   .   . . .  $6995 

R75B*  VHF  Kit  for  normal  nbfm  service.  Equivalent  to  most 
transceivers  -fiOdBat  ±  1 7  kHz, -eOd  Bat  ±25  kHz. . .  $74.95 

R76C*  VHF  Kit  for  repeater  service  or  high  rf  densrty  area, 
■60dBat±14kHz.-eOdB±22kHz, '1 0OdB±3OKHz. ..  $84.95 

R75  D*  V  H  F  Ki^t  f  or  spN  t  c  h  a  n  nei  opera  honor  repeate  r  i  n 
high  density  ^rea.  Uses  S-poJe  crystal  NUer.  '50dB  at 
±9  kHi.  - 1 0OdB  at  ±  1 5  kHz.  The  LI  Itimate  neceiveri .  - .  $99.95 

*  Speciiy  band:  1 0M,  6M.  2M,  or  220  MHz.  May  also  tie  used 
for  adiacent  commercial  tiar>ds.  Use  2M  version  for  1 37  MHz 
WX  sateilites. 

RS5(  )  UHF  FM  Receiver  Kits,  triple  conversroa  include 
C432  UHF  Front  End  Module-  Add  $20  to  above  prices, 
(Add  selectivity  letter  to  model  number.) 

A1 3-4SA  6  Chanr^eE  Adapter  for  receivers $1 395 

WX-2S  Weather  Tone  Atert $24.95 

AM  monitor  receiver  ktt  similar  to  R7SA,  but  AM.  Available 
for  1 0-1 1 M,  6M.2M,  220  MHz,  and  1 1 0-130  M  He  aircraft 
band. ™. $74.95 


NEWR110VHFAM  RCVR 


miromcs,  inc. 


65  E  MOUL  RD  -  HtlTON,  NY  14468 


w^  FIsader  Servi<;e—s&e  page  ? 95 
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ftiLLET  ELECTB«IIC§ 


*^12 


X-RATED  CLOCK! 


ZULU  n  CLOCK  KIT 


WITH  CALENDAR  AND 
NOX™  CIRCUIT 


$19 


95 


X-TRA  VALUE:  All  the  components  and  high  quality  plated  G-10  PC  Boards 
are  provided. 

X-TRA  CARE  IN  DESIGN:  No  wires  between  readout  board  and  clock  board. 
Large  open  layout. 

X-CELLENCE  IN  IDEAS:  5  years  of  designed  products  for  the  amateur  radio 
market. 

X-CELLENCE  IN  INSTRUCTIONS:  Clear  step-by-step  instructions  with 
quality  illustrations.  The  assembly  manual  is  not  a  read-between-the-lines 
afterthought! 

X-TRA  FEATURES:  There  has  never  been  a  clock  kit  with  so  many  features  —  at  any  price! 


•  Unit  operates  on  either  12  VAC  or  12  VDC. 

•  On  board  QUARTZ  XTAL  TIMER ASE  otSOHz  AC  linefreq.  can 
be  used. 

•  Automatic  BATTERY  BACKUP*.  Never  worry  about  power 
failures  agairil 

•  Reads  true  24  HOUR  TIME  and  31  DAY  CALENDAR, 

•  Unique  N0X'*C1RCUIT  activates  readouts  with  a  handclap  or 
they  can  be  turned  on  constantly. 

•  When  used  mobile  readouts  blank  when  ignition  is  off. 

•  Special  NOISE  SUPI^RESSION  and  battery  reversal  circuits. 
I     »  Bright  1/2"  LED's  show  hours,  minute  and  seconds. 


Just  clap  your  hands  and  the  time  appears  for  5  seconds  followed  i 
by  the  date  for  4  seconds,  A  low  cost9V  transistor  battery  provides  ! 
stand  by  power  in  the  event  of  power  failures  up  to  4  hours.  With  tlie  ! 
addition  of  a  low  cost  1 2V  300  MA  transformer,  the  unit  wilt  work  on  j 
AC. 


Custom  High  Impact  Molded  Case  with  Ruby  Lens.  Available  in  Blue  or 
1 1 7  VAC  to  1 2  VAC  Transformer.  ^^ 
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*9V  Battery  Not  Included 


S£  C/  SotatdS^^CcU  "Kit    517.50 

THe  SE-01  Ji  i  ccimp  Iftte  kit  thai 
(ronlAlris  &\  Itie  parl^  to  build  fi 
proflrammabLe  s*un<1  etfecta 
gBf1«r*tor  Clestgnftrt  afoijna 
^n  n$vM  T«]t4t  InatrurnentB 
SM7&<r7  Sound  Chip,  UiA 
bQigfd  pmvtdes  bdnkS  OE  MINt 
OIP  switches  and  ptA%  to 
program  Itie  variDuc  COrTi' 
tuniilioina  oF  i^e  SLFO^CpNatar, 
VCO.,  -Morafl.  Onft  Shot,  and 
EnM^l^i-pf?  ConlralE.  A  Quad  □(! 
Amp  l€  IB  Li^d  to  impl«EVii9tM 
art  Adju^taUs  Fuies  Gan^a- 
tor,  Level  CcirnparBlor  and 
MultiplOX  OstHtBlQJ  lof  even 
mora  versatHrty  Ttie  3V;"  x  5" 
PC  Board  ^efltuies  a  prototype 
BrQ»  to  allow  for  uset  fi-t^ed 
cir-cyitry.  Easily  pto^ramrritiC! 
to  du  p  1 1  c  ate  E^x^l  o4  i  C»  n  I , 
PliHscr  QuR.!^  SloBin  TtaIiI*,  Or' 
Bimsst  an  inliriatfr  number  of 
Diher  Boufflft,  Tlie  unit  naa  a 
mullicle  01  app^tcatiana.  The 
tow  pric^  ir^cludes  bII  parts, 
flii*mbly  m4nufli,  pro^jfamiwln^  chs/ia.  sn.d  detaiEgd  7fi477chip  ap&cl- 
licsiHons.  W  rtJns  on  a  9V  CattHiv  (^oi  incSuOed)  On  board  1D0MW  aimp 
will  drtv«  a  small  ap«al!.er  direcDy,  or  Ifie  unit  can  be  cdHinecied  10  yOtir 
alAraci  withi  mcradible  refiuJtB*  'ISpeflker  nrrt  int^luded). 

•  78477  CHIP  IS  INCLUDED.  EXTRA  CH^PS  $£.9S  EACH 

S17.50  LESS  SPEAKER  &  BATTERY 


XAN  SUPER  DIGITS 

.6"  JUMBO  LED 
7  SEGMENT 

RED 

990 

S92(J  COMMOM  ANODE 

6640  COMMON  CATHODE 

NOW  A  SUPER  READOUT  AT  A  SUPER  BUT!  Thesfi  are  ladory  fTvih 
prim«  LEO  refldouts.  rot  seconds  or  cejaclB  as  sold  by  ostnera.  Compare t>iir 
price  and  send  (Or  yours  today,  bul  Irurry,  (h&  sijpply  is  limiterif 
SPECIFIf:  COMMON  ANODE  OR  COMMON  CAThO£)E 


From  T  I  .  TL490  BAR/OOT  DfllVEft  IC=  Driwes  10 
LED's  with  adjustable  analog  steps  Units  are 
cas&adableiJp  lo  10  (100  steps).  Drives  LEO'S  directly. 
Great  for  voltage,  current,  or  sudio  displays.  Similar  in 
features  to  LM3914  with  specs  and  circuit  notes. 


2.95 


Ht^" 


LM567 

RCA  4O430 
CA308€ 
MC143BR 
CI>4D46 

LM3302 
2$C1B49 

IMPS  A20 
723 


NEW  tTEMS 

Tone  Oecorder., 

400V  6  A  TR I  AC  TO-66  , 
RCA  Transistor  Array  . . 
Power  Op  Amp/Driver ,. . 

pLL  CMOS  ..;.;../■..:.;, 

Quad  Comparator 

Higti  Freq  NPMTO-92.. 

NPN  GEN  PUR 

14  PIN  DIP.. 


■    tr  ■   f   V 

..    .flO 

.,  m 

6/1  .DO 

0/1 .00 
3/1 .00 


POTENTIOMETER  ASSORTWENT 

A  mhx  of  new.par>el  moijnl  3/a"'  taushiing  pots  in  various  values.  So'metfual 
da  ma  ^\\\^  switches. 


1/2W  RES3STOR  ASSOHTftAEf  -^ 

A  Qioo^  mix  of  &^  and  iQ%  vaJuas  in  bosh  lull  lead  and  PC  ^ead  devjces.  An 
new.  first  quality. 


SLIDE  SWITCH  ASSORTMENT 

An  CRjlatanding  aa^gaiii.  inchjoe*  mtmatur&an-d  sifmdard  sizes  and  muHi- 
pasitipn  Linitig.  jK\\  new  frrgl  quqlity,  narii$  brand  switcn&&.  Try  one  pack  and 
you'll  rpflrrief  mpfe:  SPEdAL  —  12  for  St  ^  .:AssDr!mentl 


PARTS 

3fl1  DP  i.mP  i  LEAD  DAM 
TSStfQLT  Itte.  miEiDCIlN 
^m^l  FETPNPUTT4I.  MINID'IP 
U.MK]^  1!^V  CDMI>vrEli  BRADt 
?N44at  Ufn  (^EH.  F|}|tP03E 
?N440?PNFCO«PLIIiEiI 
?NB02B  P.U.T  W.' SPECS 
LM3aD  ZW  AUDIO  IC  WJ'Si'lCS 
Ltt3T7nU*L  LWSflO^'SJ'ECS 
*7B.15  yflLt  ItEa.  3A  ^ 

JL!  BPTtS  ISULITOil  WmHHl' 
-MEM  £31  DUALGUTE  mtftJ. 

DIWFPBOTECTED.  SiMlUlt 

ID  '»6S'a 
MVt(l?4  VARICAP  D3QDE  1D  PFD 
IN^QOJlAf'QOVali^DE 
TlPSfl  TAB  f«P  PEJWEfl 
■MCISSI-PFKIIF  Jf\mK 


a/too 

a/ LID 
no 

B/IOQ 

m 

£0 


15/I.M 

ytJOQ 
.so 

Si'ljUD 


■IMQiCATEt  1TFM  IS  'HPSf  NUMEHED" 

LED'S 

JUMBO  GREtN  4/.e9 

JUMBOREQ  5i/S9 

flif DTUM  ftfD -VJ  IS 

MEDIUM  CBH  OS  mLOW  l» 


7  WATT  AUDIO  AMP  KIT 

SfllALL  SIKElt  HTB.H1D  IC  AND 
CDiPOWUT&  FIT  QN  A  r  I  3^  PE 
BDf^RD  iFHCLLJDED^  ftlJNS  DN  1?  VHC 
GIIE*T  FOR  ANY  PBDJECT IH*!  UtEDS 
AN  IMElPlENf^M  AMt.  LE^S  THAN  3^ 
THB  fi'  6  WATTS.  COHPftTIBlt  *ITH 
5.E'0]'satJND  HIT. 


$5^95 


*  mQIT  AUTO/VATt  CLOCK 


URGE  •^"  CHAFtACT^ns  <LERll 
AlkPU  i  SSmOJE  CIPTIOM&  4 

wmse  FmtenrMfi  ^^ 

EA.SV  rO  ASSEMBLE 

i-*--  ry  It  T" 

OHILLED  «  PLATED  fC  SOAAbS 


^^^"^ 


$X6.K 


r.cytdn  ft^  kit 
1?  vnp 


ULTRASONIC  RELAY  KIT 

IHVISiaLt  BEAM  WORKS  IIKE  A  PKOTD 
ELECtfllC  ETI  USt  UP  Tft  ?S  IT  tpiHT 
C[II*PLI7E  KIT.  AU  PA  UTS 


$21, 50 


AY3^e910  PROGRAMMABLE  SOUND  GENERATOR 

The  A¥3-fl9l0  is  a  40  pin  LSI  chip  with  three  oscMlators,  three 
amplitude  controls,  programniable  noise  generator,  three 
mixers,  an  envelope  generator,  and  three  D/A  converters  that 
are  controlled  by  B  B1T  WORDS-  No  exterral  pots  Or  caps 
required.  This  chi-p  hooked  to  an  6  bit  microprocessor  chip  or 
Buss  (flO&O,  ZSO,  6flQQ  etc.)  can  be  software  controlled  to 
produce  almost  any  sound.  It  will  play  three  note  chords,  make 
bangs,  whistles,  sirens,  gunshots,  explosions,  blesis,  whines, 
or  grunts.  In  addi'tion.  It  has  provisions  to  control  its  own 
mernory  Chip$  with  two  10  ports.  The  chip  requires  ■»5V  @ 
75ma  and  a  standard  TTL  clock  oscillator.  A  truly  iincredible 
circuit. 

SI 4.95  W/Basic  Spec  Sheet  (4  pages) 
60  page  manual  with  S-100  interface  instructions  and 
several  programming  examples,  $3. DD  extra 


NPN  HIGH  VOLTAGE      2.00 


HOUSE  ^ 


VCEO  -  4^0  VDG        IC  ^  3A  (5A  Peak) 

FOR    TV     HOfllZONfTAL     SECTIONS.    HIGH 
VOLTAGE  REGULATORS 
REPLACES:  2N507&,  2N5077,  2N563S.  2N566S. 
B0V&4,    BU126,    2SC2121,    2N5840,    2SC1046, 


,£tiM^ 


SEND  CHECK  M.O.  OR  CHARGE  CARD  NO. 
PHONE  ORDERS  ACCEPTED  ON 

VISA  AND  MASTERCHARGE  ONLY 

(214)  27S-3553 

ADD  5%  FOR  SHIPPING 

TX.  RES.  ADD  5%  STATE  SALES  TAX 

FOREIGN  ORDERS  ADD  10%  (EXCEPT  CANADA  j 

(20%  AIRMAIL)  U.S   FUNDS  ONLY 
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p^  F&sder  Servrce— see  page  195 


LicENSE  sTudy  quidcs  &  tapes 


ft  I*  ■■ 
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•  NOVICE  STUDY  GU(DE-SG7357-Here  is  a  completely  new  study 
guide  and  reference  book  for  the  potential  ham.  This  is  no!  a  ques- 
tion/answer memorizatiori  course.  Electronic  and  radio  fundamentals  are 
presented  and  explained  in  an  easy-to-undersland  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regula- 
tions^ as  well  as  application  forms.  Easily  the  best  path  into  the  exciting 
world  of  ham  radio!  $4,95.* 

•  GENERAL  CLASS  STUDY  GUIDE--SG73S8— A  complete  theory  course 
for  the  prospective  General  or  Technjcian.  This  reference  explains  transis- 
tor, amplifier,  and  general  radio  theory,  while  preparing  the  Novice  tor  the 
"big"  ticket.  After  getting  your  ticket,  you'll  use  this  guide  again  and  again 
as  an  electronics  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  $5.S6,* 


•  ADVANCEDCLASSLICENSESTUDYGUIDE— SG1 081— Ready  to  upgrade  yourlicense?  To  prevent  retaking  the  FCC  theory  exam, 
you  need  the  73  Advanced  theory  guide  SSB.  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  in 
detail  in  this  easy-to-foiJow  study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is  not 
necessary  to  master  the  Advanced  theory— try  this  book  before  visiting  the  examiner's  office!  $6.95/  (Published  by  TAB  Books 
previous  to  recent  changes  in  FCC  exam  materiaL) 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG 1080— Before  going  for  your  1  >c  2  call*  it  pays  to  be  a  master  of  the  Extra  class  elec- 
tronics theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  ejcam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication  tech* 
niques.  This  book  *s  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must  tie 
understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first?  S5,95.' 


^  NOVICE   ^f 


NOVICE  THEORY  TAPES 
Startling  Learning  Breakthrough 


•  NOVICE  THEORY  TAPES—CTTaOO— Startling  Learning  Breakthrough.  You'll  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  lo  breeze  through  your 
exam.  7Jis  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for 
the  incredibly  low  price  of  ONLY  $tSJ5-' 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  ptay  a 
cassette  tape  over  and  over  in  your  spare  time— even  while  you're  driving!  You  get  more  and  more  info 
each  time  you  hear  it.  You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give 
you  all  the  bastes  you'll  need  lo  pass  the  Novice  exam  easily.  You'll  havean  understanding  of  t he  basics 
which  will  be  Invaluable  to  you  for  the  rest  of  your  lif el  Can  you  afford  to  take  your  Navlce  exam  without 

first  listening  to  these  tapes?  Set  of  4 — SlS-aS.* These  tapes  were  made  previous  lo  recent  changes  In  FCC  njles.  These 

minor  changes  do  noi  affeci  the  tfjeory  (nvolved.  A  new  set  o(  lapes  re- 
flecting ftiese  rule  changes  Is  being  dev@ Loped.  Expected  availability  m 
June  1980 
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SSTV 


•  SLOW    SCAN    TELEVISION 

TAPE— CT/aSO—Prize-winn  i  ng 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demo! 
$5.95.* 


73  CODE 
TAPES 


Any  Four  Tfipes  For  5i5.951 
S4.95  Each!* 


acoo€  couwsi^ 


It 


COURAGIOUS 


II 


If 


II 


S  WPM— CT7305— This  is  the  beginning 
tape  lor  people  wtio  do  not  know  the  code 
at  alL  II  takes  them  through  the  26  letters, 
10  nombers  and  necessary  punctuation, 
complete  wilh  practice  every  step  of  11i« 
way  ysing  the  newest  blit^  teaching  tech- 
nique$-  t1  ts  almost  miraculousf  In  one 
h&ut  many  people— incjudmg  kids  of  ten 
'^are  able  to  master  the  code.  The  ease  of 
learning  grves  confidence  to  iseginners 
who  might  ott>efwise  dn>p  out- 


"THE  STICKLER" 

«+  WPW— CT7306— This  is  the  practi<;e 
tape  for  the  Novice  and  Technician  li- 
censes It  IS  made  up  or  one  solid  hciyr  of 
code,  sent  at  ttieafricial  FCC  stand afd( no 
other  tape  we've  heard  uses  these  stan- 
dards^  so  many  people  f^unk  the  code 
when  (hey  are  suddenly — under  pressure 
^f aced  with  characters  sent  at  13  wpm 
and  spaced  for  5  wpml.  This  tape  is  nol 
mettiorijable.  unlike  the  zany  5  wpm  tape, 
since  the  code  groups  are  errtirely  random 
Clieracters  sent  in  groups  of  fivei 


13f  coo€  counsi 

mmjm 


L^-Zj^ 
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*'BACK  BREAKER" 

13  4  WPM— CT 73 13  — Code  groups 
again.  al  a  tmsk  13  per  so  yoy  witt  tie  a! 
ease  when  you  sit  down  i-n  front  of  the 
steely-eyed  government  inspector  and  he 
starts  sendiftg  you  plain  ^anQgage  at  onty 
1 3  per.  You  need  this  eidra  fnargm  to  ovef- 
come  the  panic  which  is  umversat  in  the 
test  Situations-  When^  you've  spent  four 
money  arvd  time  to  take  the  lesi.  you'll 
thank  Ilea vens  you  hod  this  back-breaking 
tape. 


20+  WPM— CT7320— Code  is  whai  gets 
you  when  you  go  for  the  Extra  ctass  tf^ 
cense.  It  is  So  einbafrassing  to  panic  out 
fust  because  you  didn't  prepare  yourself 
with  this  tape.  Though  this  is  only  one 
word  faster^  the  code  groups  are  so  dltfi^ 
cuh  that  you11  almost  fall  asleep  copying 
the  FCC  stuff  by  comparison.  Useis  report 
that  ihey  can't  t>elieve  how  easy  20  per 
really  is  with  Ihis  fantastic  one  hour  tape 


"OUTRAGEOUS" 

25  +  WPM— CT7325— This  is  the  tape  for 
that  small  qroup  of  overachieving  hams 
who  wouldn  t  be  content  to  simply  satisfy 
the  code  re<|u4Fements  of  ttve  Extra  Class 
hcense.  ^t's  ttte  toughest  tape  m^v^  got 
ar>d  we  keep  a  p^tnanent  ti{e  of  hams  wiia 
t*a  ve  ma  st  ered  it  Let  y s  k  no  w  when  y  ou'  re 
up  to  spee<l  and  well  tn&crit>e  youf  r^anve 
in  73&  CW    Hall  ot  Fame/' 


Use  the  ordef  card  *n  the  ^aclt  o<  this  magarine  Of  itemize  yotiT  onter  on  a  s^>afale  piece  of  pape*  and  mail  tp;  73  Radio  Bookstiop  m  PeterfaOfOugh  NH  0345& 
Be  sure  to  include  cheek  Of  detailed  credit  card  informatiOfi  'Add  STOO  ha*>dtmg  charge  Note  Pnees  sub|eci  to  change  on  books  not  published  tiy  T3  Magazme 

Questions  regarding  your  order?  Please  wnie  to  Customer  Service  at  me  above  addtess  t^ease  allow  4-6  weeks  lor  delrvery 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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©  TEchNicAl  libRARy 


•  BEHIND  THE  DIAL— 8K7307=By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference.  $4,95/ 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest  book  in  the 
73  technical  library,  dedicated  to  160  meter  operating.  Si  Dunn  pro- 
vides  all  necessary  information  to  get  started  on  this  unique  band, 
The  all-Important  antenna  and  ground  systems  are  described  in 
detail  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack.  This  reference  is  a  must  for  new 
and  experienced  'Top  Band"  operators.  Price:  $4.95.* 

•  IC  OP'AMP  COOKBOOK— BK1028— by  Walter  G.  Jung.  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated. 592  pages,  5V2  x  SV^,  softbound.  $12,95.* 

•  THE  POWER  SUPPLY  HANDBOOK—  BK7305— Need  a  power  supply  for  a  gadget  you're  building?  In  the  POWER  SUPPLY  HAND- 
BOOK there  are  dozens  ready-to-build,  plus  detailed  steps  for  designing  your  own.  There  are  circuits  and  parts  lists  for  all  kinds  of 
supplies,  ranging  from  simple  DC  types  to  highly  stable  regulated  versions.  If  you  need  a  circuit  to  convert  a  DC  voltage  to  a  higher  or 
lower  voltage,  turn  DC  into  AC,  or  AC  to  DC— then  this  is  the  booh  you  need.  With  more  than  400  pages,  you  should  beableto  find  just 
the  circuit  you  need.  Without  a  doubt  one  of  the  best  power  supply  source  books  available,  compiled  by  the  editors  of  73,  $7.95.* 

•  INTRODUCTION  TO  RTTY—BK7380-A  beginner^s  guide  to 
radioteletype  inciuding  teletypewriter  fundamentals,  signals. 
distortion  and  RTTY  art.  You  can  be  a  RTTY  artist!  A  73  publica^ 
ti0n.$2.OO.* 

•  THE  NEW  RTTY  HANDBOOK-BK7347— is  a  new  edition  and 
the  only  up-to-date  RTTY  book  available,  The  state  of  the  art  has 
been  changing  radically  and  has  made  all  previous  RTTY  books  ob- 
solete. It  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike.  $5„95/ 

•  PROPAGATION  WIZARD'S  HANDBOOK- BK7302"-by  J.  H, 
Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  retiable  forecaster  in  America  today.  The  book  provides  an 
enlightened  iook  at  communications  past,  present,  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting,  $6.95/* 


•  SSB  . , ,  THE  MISUNDERSTOOD  M0DE~BK7351  —by  James  B. 
Wilson.  Single  Sideband  Transmission  .  .  .  thousands  of  us  use  it 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B.  Wilson  presents  severai  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator,  A  must  for  the  technically-serious  ham.  $6,60.* 

•  SSTV  HANDBOOK  — BK7354(hardcover).  BK7355(softcover)— 
This  excellent  book  tells  all  about  it,  from  its  history  and  basics  to 
the  present  state-of-the-art  techniques.  Contains  chapters  on  cir- 
cuits, monitors,  cameras,  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7.00,  softbound  $5.00.* 
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•  WEATHER  SATELLITE  HANDBOOK— BK7370-Simple  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  build, 
tracking,  automatic  control  {you  don't  even  have  to  be  home).  Dr. 
Taggart  WB8DQT.$4.95/ 

•  TOOLS  fit  TECHNIQUES  FOR  ELECTRONICS- BK7348- is  an 
easy-to-understand  book  written  for  the  beginning  kit  builder  as 
well  as  the  experienced  hobbyist.  It  has  numerous  pictures  and 
descriptions  of  the  safe  and  correct  ways  to  use  basic  and 
specialized  tools  for  electronic  projects  as  well  as  specialized 
metal  working  tools  and  the  chemical  aids  which  are  used  in  repair 
shops.  $4.95* 

•THE  CONTEST  COOKBOOK  ~BK7308-"  reveals  the  secrets  of 
the  contest  winners  (Domestic^  DX  and  specialty  contests),  com- 
plete with  photos  and  diagrams  of  equipment  used  by  the  top 
scorers.  Find  out  how  to  make  150  contacts  in  one  hour.  $5.95* 


Use  the  ordef  card  tn  the  back  ot  this  magazine  or  itemize  your  order  on  a  separate  ptece  oJ  paper  and  mail  to:  73  Radio  BooKsliop  •  Peterborough  NH  0345&, 
Be  sura  to  include  check  or  detailed  credit  card  mforrnalior,  'Add  £1 .00  tiandling  charge,  Noi.e:  Prices  sul^ijecl  lo  change  on  ttooks  npi  pubiislieri  l>y  73  Magazine. 

Queshons  regarfjiing  your  order?  Pfease  tw rite  to  Cusiomer  Sertice  at  the  above  address.  Please  allow  4-6  weeks  for  delivery 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


TEST  EQUIPMENT 


•  BF     AND      DIGITAL     TEST     EQUIPMENT     YOU     CAN 

BUILD  — BK1044—Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generators— 100  kHz  markerp  i-f  and  rf  sweep 
generators,  audio  osc,  af/rf  signal  injector,  146  MHz  synthesizer, 
digital  readouts  for  counters,  several  counters,  prescaier, 
microwave  meter,  etc.  252  pages,  S5.95.* 

•  VOL  I  COMPONENT  TESTERS- LB7359— ,..  how  to  build 
transistor  testers  (8).  diode  testers  (3),  tC  testefs  <3),  voltmeters 
and  VTVMs  <9}.  ohmmeters  (8  different  kinds),  inductance  (3), 
capacity  (9).  Q  measurement,  crystal  checking  (BK  temperature  (2), 
auraf  meters  for  the  blind  (3) and  all  sorts  of  miscellaneous  data  on 
meters  . . ,  using  them,  making  them  more  versatile,  making  stan- 
dards. Invaluable  book  S4.95;* 

•  VOL,    II    AUDIO    FREQUENCY    TESTERS-LB7360— .  .  .  jam 
packed  with  all  kinds  of  audio  frequency  test  equipment.  If  you're 

into  SSB,  RTTY.  SSTV,  etc.,  this  book  Is  a  must  for  you  ...  a  good 
book  for  hi-fi  addicts  and  experimenters,  tool  $4,95/ 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS— LB7361  — Radio  frequency  waves,  the  common  denominator  of  Amateur  Radio, 
Such  items  as  SWR,  antenna  impedance,  line  impedance,  rf  output  and  field  strength;  detailed  Instructions  on  testing  these 
items  includes  sections  on  signal  generators,  crystal  calibrators,  grid  dip  oscillatorSp  noise  generators,  dummy  loads  and 
much  more.  $4,95/ 


•  VOL.  IV  IC  TEST  EQUIPMENT— LB7362- Become  a 
MENT  LIBRARY  are  42  home  construction  projects  for 
digital  equipment.  Plus  a  cumulative  index  for  all  four 


troubleshooting  wizardl  in  this  fourth  volume  of  the  73  TEST  EOUIP- 
building  test  equipment  to  work  with  your  ham  station  and  in  servicing 
volumes  of  the  73  TEST  EQUIPMENT  LIBRARY.  $4,95.* 
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•  73  MAG  Alt  NE  BINDERS— Preserve  and 
protect  your  collection  for  your  lifetime^ 
There's  no  excuse  tor  lost  issues  when  you 
have  these  handsome  red  binders  with 
gold  leltering.  Order  i_BN100l  — for 
$6.50':  2  or  more— BN 1002— tor  $6.00 
each,"  (specify    1978    or    1979  binders) 

•  QSL  CARDS- 73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  filMn  between  printing 
books  and  other  items  in  the  73  Print  Shop. 
250  Style  W--QW0250-for  $8.95';  500 
Styie  W  -  QW0500  -  for  $13.95*;  250  Style 
X-QX0250-for  $8.95*;  500  Style  X- 
QX0500-for  $13.96*;  250  Style  Y-QY0250 
-for  $8.95*;  500  Style  Y-QY0500^for 
$13.95.*  Allow  6-12  wks.  for  delivery. 
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m  HOW  TO  BUILD  A  MICROCOMPUTER  — 
AND  REALLY  UNDERSTAND  IT^BK7325 

— by  Sam  Creason,  The  electronics  hotiby- 
ist  who  wants  to  build  his  own  microcom- 
puter  system  now  has  a  practical  '*How* 
To"  guidebook,  Sam  Creason's  book  is  a 
combination  technical  manual  and  pro- 
gramming gyide  that  takes  the  hobbyist 
step-by 'Step  through  the  design,  construe- 
tton,  testing  and  debugging  of  a  complete 
microcomputer  system,  $9J5.* 

•  1980    WORLD    REPEATER    ATLAS - 

BKIOBO-Compietely  updated  (or  1980. 
over  230  pages  of  repeater  listings  are  in- 
dexed by  iocation  and  frequency.  More 
than  60  maps  pinpoint  2000  repeater 
iocations  throughout  the  USA.  Foreign 
iistings  include  Europe,  the  Middle  East, 
South  America  and  Africa.  $4,95," 


•  BACK  ISSUES-Compiete  your  collec- 
tion:  many  are  prime  coDectables  now, 
classics  in  the  field!  A  full  coileclion  is  an 
invaluable  compendium  of  radio  and  elec 
tronics  knowledge! 

Single  back  issue— STOOOO- 

S3.00*; 

25  our  choice— ST2500—S12.00*; 

25  your  choice— ST2501  --$25.00"; 

5  your  choice-  ST0500- S8. 75-; 

lOyour  choice— ST1000 -$14.00.' 
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•  OWNER  REPAIR  OF  RADIO  EOUIPMENT—BK 7310— Frank  Glass  K6RQ  shares  over  40  years  of  operating,  servicing,  and 
design  experience  in  this  book  which  ranges  from  the  elementary  to  the  highly  technical  written  for  the  top  engineers  in  the  field,  it 
is  written  m  narrative  style  on  the  subjects  of  electronic  servicing,  how  components  work,  and  how  they  are  combined  to  provide 
communication  equipment.  This  book  will  help  you  understand  the  concepls  required  to  service  your  own  station  equipment. 
$7.95. ' 

•  FREE  BACK  fSSUE  CATALOGS  are  yours  for  the  asking  . . .  specify  73  Magazine  and/or  Kilobaud  Microcomputing  back  Issue 
catalog  when  you  send  your  name  and  address  to  us  on  a  postcard. 

•  A  GUIDE  TO  HAM  RADIO  — BK7321  —by  Larry  Kahaner  WB2NEL,  What^s  Amateur  Radio  all  about?  You  can  learn  the  basics 
of  this  fascinating  hobby  with  this  excellent  beginner's  guide.  It  answers  the  most  frequentiy  asked  questions  in  an  easy-going 
manner,  and  it  shows  the  best  way  togoabout  getting  an  FCC  iicense.  AGuide  to  Ham  Radio  isan  ideai  introduction  toa  hobby 
enjoyed  by  people  around  the  world.  $4,95.* 

•  LIBRARY  SHELF  BOXES— These  sturdy  whfte.  corrugated,  dirt-resistant  boxes  each  hold  a  full  year  of  73  or  Kiiotaud  Micro- 
computing. With  your  order,  request  self -sticking  labels  for  any  of  the  folfowmg:  73,  Kilobaud  Microcomputing,  CO,  QST,  Ham 
Radio,  Personal  Computing,  Radio  Electronics,  interface  Age,  and  Byte.  Order  1  — BX1000— for  $2,00*:order2-7— BX2002— lor 
$1.50  each*:  order  8  Of  more-- BX1 002— for  $1,25  each*. 

Use  Ifte  order  ca^d  m  the  back  of  this  magazttye  o*  ttemrM  your  or6er  on  a  separate  tiiec«  o1  paper  and  mail  to:  73  HadJO  Booltstiop  •  Peleibofough  NH  03458 
at  suie  10  inclucJe  chccK  &r  detdileti  credil  cafd  intofmatiqn  "Add  $1  00  hand^m^  charge  Noie  Prices  subject  to  ctrange  on  books  noi  published  by  73  MagazinfL 

Qu^lions  regaH'-T  your  order''  Please  write'  to  Customer  Service  at  Ihe  above  address  Please  al*ow  4-6  w«*'i"?  *'^^*  rlehvery 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS- BK1016— by  Edward  M.  Noll  W3FQJ,  This  is  the  first  coiiection  of  virtualiy  every  type  of 

wire  antenna  used  by  amateurs,  includes  dimensions,  configurations,  and  detailed  construction  data  for  73  different  antenna  types. 

Appendices  describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on  measuring  resonant  frequency,  velocity  factor,  and 

swr.  $5.50." 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS- With  the 

GIANT  Book  of  Amateur  Radio  Arrtennas  by  your  side,  antennas 

will  become  the  least  of  your  worries.  Over  450  pages  of  design 

ideas,  theory  and  reference  data  make  this  book  live  up  to  its  title. 

The  1  chapters  cover  everything  from  basic  antenna  theory 

through  designs  for  Dl  Y  accessories,  as  wed  as  dozens  of  antenna 

TTie  ciAr^  erinif  designs.  Whether  planning  lo  build  or  buy,  design  or  admire,  test 

'^scflo  AnteiMias 


or  enjoy  a  ham  antenna  -  this  is  the  book  for  you.  From  the  editors 
of  73;  published  by  Tab  Books.  S12.95^  hardback -BK7304. 


Mennar 


•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS- BK 1069— 
by  Edward  M  Noll  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  fs  the  result  of  the  author's  own  ex- 
periments  covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor^  and  standing  wave  ratios.  1&3  pages.  S5.50  ' 

•  VHF  ANTENNA  HANDBOOK— BK7368—Ttie  NEW  VHF  Antenna 
Handbook  details  the  theory,  design  and  construction  of  hundreds 
of  different  VHF  and  UHF  antennas  ...  A  practical  tK>ok  written  for 
the  average  amateur  who  takes  joy  in  building,  not  full  of  complex 
lormulas  for  the  desigrTi  engineer.  Packed  with  tabutous  antenna 
projects  you  can  buiJd,  $5.95/ 


•  PRACTICAL  ANTENNAS  FOR  THE  RADiO  AMATEUR- BK1015 
—  A  manual  describing  how  to  equip  a  hanrr  station  with  a  suitable 
antenna.  A  wide  range  of  antenna  topics,  systems,  and  acces- 
sories are  presef^ted  giving  the  reader  sorr^e  food  for  thought  and 
practical  data  for  construction.  Designed  to  aid  the  experienced 
ham  and  novice  as  well.  Only  $9.95/ 

•  TTL  COOKBOOK ^BKIOea-by  Donald  Lancaster  Explains 
what  TTL  is,  how  it  works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display  system,  events 
counter,  electronic  stopwatch,  digital  voltmeter  and  a  digital  tach- 
ometer. $9.50. 

•  CMOS  COOKBOOK -BK1011- by  Don  Lancaster.  Details  the 
application  of  CMOS,  the  low  power  logic  family  suitable  for  most 
applications  presently  dominated  by  TTL.  Required  reading  for 
every  serious  digital  experimenter!  $10.50/ 

•  TVT  COOKBOOK— BK1064-by  Don  Lancaster,  Describes  the 
use  of  a  standard  television  receiver  as  a  microprocessor  CRT  ter- 
minal, Explains  and  describes  character  generation,  cursof  con- 
trol and  interface  information  in  typical,  easy-to-understand  Lan- 
caster style,  $9.95/ 


•  BASIC  NEW  2ND  EDITION  —  by  Bob  Albrecht.  Self-teaching  guide  to  the  computer  language  you  will  need  to  know  for  use  with  your 
microcomputer.  This  is  one  of  the  easiest  ways  to  team  computer  programming.  $6,95/  (BK1081} 


•  HOBBY  COMPUTERS  ARE  HERE!-BK7322-lf  you  want  to 
come  up  to  speed  on  how  computers  work  . . .  hardware  and  soft- 
ware  . . .  this  Is  an  excellent  book.  It  starts  with  the  fundamentals 
and  explains  the  circuits,  the  basics  of  programming,  along  with  a 
couple  of  TVT  eonslfuction  projects,  ASCII-Baudot,  etc.  This  book 
has  the  highest  recommendations  as  a  teaching  aid  for 
newcomers.  $4.95/ 

•  THE  NEW  HOBBY  COMPUTERS— BK7340— This  book  takes  it 
from  where  Hobby  Computers  Are  Hare!  leaves  of  ft  with  chapters 
on  Large  Scale  Integration,  how  to  choose  a  microprocessor  chip, 
ar>  introduction  to  programming,  low  cost  I/O  for  a  computer,  com- 
puter arithmetic,  checking  memory  boards,  a  Baudot  monitor/edi- 
tor system,  an  audible  logic  probe  for  finding  those  tough  prob- 
lems, a  ham's  computer,  a  computer  QSO  machine  . . .  and  much, 
much  more!  S4,95* 

•  HOW  TO  MAKE  MONEY  WITH  COMPUTERS  -  In  10  information- 
packed  chapters,  Jerry  Felsen  describes  more  than  30  computer- 
related,  money-making,  high  profit,  low  capital  investment  oppor- 
tunities. $15.00.  •  (BK1003) 

•  HOW  TO  SELL  ANYTHING  TO  ANYBODY— Accofding  to  The  Guinness  Book  of  Worfd  Records,  the  author.  Joe  Gif  ard,  is  "the  world's 
greatest  salesman."  This  l>ook  reveals  how  he  made  a  fortune— an  how  you  can.  too,  $2.25*  (BK7306) 

Use  itie  Oftik^r  cafd  en  \tm  back  o1  irtis  magazine  or  iiemize  yout  on^f  on  a  ^'eparaie  piece  Ol  pape*  and  mail  to:  ?3  Ractio  Booicshop  •  Peteftiorougft  HH  03458. 
Be  suie  io  include  check  or  ti^ailed  cr^ctil  card  ^formation.  'Add  SIjOO  harMJIing  charge.  HQt&.  Prices  ^uDjecl  to  change  on  toaks  not  publi^ied  by  73  Magazine 

OuestHUfis  regafd^ng  yofjr  or^&^  F\&bs&  vvnie  to  Gustotner  Service  at  Ihe  above  address.  Please  allow  4^  weeks  lor  delivery. 


FOR  TOLL  FREE  ORDERING  CALL  1  -800-258-5473 
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The  ^world^s  most 

comprehensive 

guide  to  the  subject 

of  ham  radio. 


The  back  issues  of  73  are  a  gold  mine  of 
interesting  articles.  Unlike  the  other  magazines, 
which  Fill  their  pages  with  activity  reports,  there's 
little  to  go  stale  in  73.  You1l  find  pioneering 
articles  on  SSTV,  FM,  repeaters,  ICs,  and  com- 
puters. Even  the  editorials  are  fun  as  Wayne 
Green's  dire  predictions,  like  the  debacle  of 
incentive  licensing,  have  come  to  pass. 

Clip  the  coupon  below  and  send  for  73's  new 
back  issue  catalogue. 
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FT-707  is  shown  with 
optional  FV-707DM  VfD 
&  Scanning  Microphone 


fifi 


THE  FT-707 

WAYFARER 


99 


The  introduction  of  the  "WAYFARER"  by  Yaesu  Is  the  beginning  of  a  new  era  in  compact  solid  state 
transceivers.  The  FT-707  "WAYFARER"  offers  you  a  full  100  watts  output  on  80-10  meters  and  operates 
SSB,  CW,  and  AM  modes.  Don't  let  the  small  size  fool  you !  Though  it  is  not  much  larger  than  a  bool<,  this  is  a 
full-featured  transceiver  which  is  ideally  suited  for  your  home  station  or  as  a  traveling  companion  for  mobile 
or  portable  operation. 

The  receiver  offers  sensitivity  of  .25  uV/IQ  dB  SN  as  well  as  a  degree  of  selectivity  previously  unavailable  in  a 
package  this  small.  The  "WAYFARER"  comes  equipped  with  16  poles  of  IF  filtering,  variable  bandwidth  and 
optional  crystal  filters  for  600  Hz  or  350  Hz.  Just  look  at  these  additional  features: 


n 


FT-707  with  Standard  Features 

Fast/slow  AGC  selection 
Advanced  noise  blanker 
Built-in  calibrator 
WWV/JJY  Band 
Bright  Digital  Readout 
Fixed  crystal  position 
2  auxiliary  bands  for  future  expansion 
Unique  multi-color  bar  metering — monitors 
signal  strength,  power  output,  and  ALC  voltage. 


FT-707  with  Optional  FV-707DIM 
&  Scanning  Microphone 

Choice  of  2  rates  of  scan 
Remote  scanning  from  microphone 
Scans  in  10  cycle  steps 
Synthesized  VFO 

Selection  of  receiver/transmitter  functions 
from  either  front  panel  or  external  VFO 
"DMS"  (Digital  Memory  Shift) 


Impressive  as  the  "WAYFARER"  is  its  versatility  can  be  greatly  increased  by  the  addition  of  the  FV-707DM 
(optional).  The  FV-707DM,  though  only  one  inch  high,  allows  the  storage  of  13  discrete  frequencies  and  with 
the  use  of  "DMS"  (Digital  Memory  Shift)  each  memory  can  be  band-spread  500  KHz.  These  500  KHz  bands 
may  be  remotely  scanned  from  the  microphone  at  the  very  smooth  rate  of  10  Hz  steps. 


The  F-707  "WAYFARER"  is  a  truly  unique  rig 
See  it  today  at  your  authorized  Yaesu  Dealer. 
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YAESU  ELECTRONiCS  CORP.,  6851  Walthall  Way,  Paramount.  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr.,  961 2  Prlnceton-Glendate  Rd.,  Cincinnati,  OH  45246 
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C  Approval 

Kenwood's  remarkable  TR-7800  2-meter 
FM  mobile  transceiver  provides  all  the 
features  you  could  desire  for  maximum 
operating  enjoyment.  Frequency  selection 
is  easier  than  ever,  and  the  rig  incorporates 
new  memory  developments  for  repeater 
shift,  priority,  and  scan,  and  includes  a 


built-in  autopatch  Touch-Tone®  encoder 
Ask  your  Authorized  Kenwood  Dealer 
about  the  exciting  TR-7800. 

NOTE:  Pr/co.  specHlcatlons  sob/ecr  to  change 
without  notice  and  obligation. 


^KEN\A/aaD 


pacesrttfr  in  amateur  radio 

TRIO-KENWOOD  COMMUNrCATIONS  INC 

1111  WEST  WALNUT  /  COMPTON,  CA  90220 


